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•1. 

Dlpepfldes Which Promote Release of Growth Hormone 
This invention relates to dipeptide compounds which are growth 
hormone releasing peptide (GHRP) mimetics and are useful for the treatment 
and prevention of osteoporosis. 
5 Background of the Invention 

Growth hormone, which Is secreted from the pituitary, stimulates growth 
of all tissues of the body that are capable of growing, h addition, growth 
hormone is known to have the following basic effects on the metabolic process 
of the body: 

10 1 . Increased rate of protein synthesis In all ceils of the body; 

Z Decreased rate of carbohydrate utilization in cells of the body; 
3. Increased mobilization of free fatty adds and use of fatly acids for 
energy. 

A deficiency In growth hormone secretion can result in various medical 

15 disorders, such as dwarfism. 

It is now widely recognized that most human growth deficiencies are due 
to hypothalamic defects that impair the release of pituitary growth hormone and 
are not the result of a primary deficit in the production of growth hormone by the 
pituitary. As a result, the development of synthetic growth hormone-releasing 

20 agents and the use of drugs acting through established neurotransmitter 

systems in the brain to stimulate growth hormone release are being considered 
as alternatives to highly expensive growth hormone replacement therapy for 
the restoration of normal serum growth hormone levels. Strobel and Thomas, 
Pharm. Rev.4S. No. 1 t pg. 1-34 (1894). - 

25 Various ways are known to release growth hormone. For example, 

chemicals such as arginine, L-3,4^dfhydroxyphenyialanfne (L-DOPA), 
glucagon, vasopressin, and Insulin induced hypoglycemia, as wen as activities 
such as sleep and exercise, Indirectly cause growth hormone to be released 
from the pituitary by acting in some fashion on the hypothalamus perhaps 
. 30 either to decrease somatostatin secretion or to increase the secretion of the 
known secretagogue growth hormone releasing factor (GRF) or an unknown 
endogenous growth hormone-releasing hormone or all of these. 

In cases where increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 

35 administering an agent which stimulated growth hormone production and/or 
release. 4n either case the peptidyl nature of the compound necessitated that it 
be administered by Injection. Initially the source of growth hormone was the 
extraction of the pituitary glands of cadavers. This resulted in a very expensive 



Printed from Mimosa 10/14/1997 13:38:39 page -3- 



WO 96/35713 



PCT/IB9S/00333 



-2- 

product and carried with ft the risk that a disease associated with the source of 
the pituitary gland could be transmitted to the recipient of the growth hormone. 
Recently, recombinant growth hormone has become available which, while no 
longer carrying any risk of disease transmission, is still a very expensive 

5 product which mist be given by injection or by a nasal spray. 

Other compounds have, been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related 
to GRF or the peptides of Ui>. Patent 4,411,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various 

10 proteases. As with most peptides, their potential for oral bioavailability Is low. 
WO 94/13696 refers to certain spiropiperidines and homdogs which 
promote release of growth hormone. Preferred compounds are of the general 
structure shown below. 

H H 

O 

20 



30 



35 




25 WO 94/1 1 012 refers to certain dipeptides that promote release of growth 

hormone. These dipeptides have the general structure 

R 15 

I 

(X)« 

(L)w (CH z ) r tt-C— CH-N— C — A — 




where L is 
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5 

The compounds of WO 94/1 1 012 and WO 94/13696 are reported to be 
useful in the treatment of osteoporosis in combination with parathyroid 
hormone or a btephosphonate. 

Summary of the Invention 
1 0 this invention provides a compound of the formula: 



15 




wherein 

20 Z is -COC* R 1 R^LCOANR 4 ^; 

LteNR 6 ,OorCH2; 

W is hydrogen or in combination with X is a benzo fusion in which W and 
X are linked to form a phenyl ring optionally substituted with one to three 
substituents independently selected from R 3 * T-R 3 ** and R 12 ; 
25 Y Is hydrogen, Ci-Ce alkyl, C4-C10 cycloalkyl or aryrt, each optionally 

substituted with one to three substituents selected from 

R 3a tR 3b 

and R . 

XlsOR2. 



30 R50_ M _ f ^_ Ary1 f 

R 9 ' 

R 3b 
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or in combination wtth W Is a bereofusion in which W and X are linked to fonm 
a phenyl ring optionally substituted with one to three substituents 
Independently selected from R 3 * -T-R 3 ** and R 12 ; 
5 R 1 is C1-C10 alkyl, aryl, aryf {C1-C6 alkyl) and C3-C7 cycloalkyl (C1-C6 

alkyl) or C1-C5 alkyl-K-d-Cs alkyl, aryl (Co-Cs a!ky!)-K-{Ci^C5 alkyl), 
(C3-C7) cycloalkyl(C-C5aIkyf)'K-(Ci-C5 alkyO where K Is O, S(0) m , 
N(R^)C(0) f C(0)N(R^) f 00(0), 0(0)0, -CrZ^CR 2 - or-C^C- where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
10 substituted by 1-5 halogens, SfOJmR 28 , 1 to 3 of OR 2 * or CfOJOR 2 * and the 
aryl groups may be further substituted by phenyl, phenoxy, arylalkytaxy, 
halophenyl, 1 to 3 of C1-C6 alkyl, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methylenedioxy, SfOJmR 2 1 to 2 of CF3, OCF3, nitro, N(R 2 )(R 2 ) f 
NtR^CPXR 2 ), CtOJOR 2 , CtOJNfR 2 )^, SCfcNfR 2 )^ 2 ), N(r2)S02 aryl or 
15 N(R 2 )S0 2 R 2 ; 

R 20 Is hydrogen, C1-C6 alkyl, Cs-C7 cycloalkyl, and may be joined wtth 
R 1 to form a C3-C8 ring optionally Including oxygen, sulfur or NR 23 ; 

R 2 Is hydrogen. C1-C6 alkyl, C3-C7 cycloalkyl; 

R 2 * Is hydrogen or Ci-Ce alkyl; 
20 R 2 ** Is hydrogen C1-C8 alkyl, C1-C8 halogenated alkyl. C3-C8 

cycloalkyl, alkylaryl or aryl; 

R3a b H, F, CI, Br, I. CH3, OCH3 or CF3 

R1 2 to H, F, CI, Br. I, CH3, OCH3 or CF3; 

T is a bond or is phenyl or a 5 or 6-membered heterocycle containing 1 
25 to 3 hetero atoms selected from nitrogen, sulfur or oxygen, each optionally 
substituted wtth one to three substituents selected from F, CI, Br, I, CH3, OCH3, 
OCF3 and CF3; 

R 3b Is hydrogen, CONR8R9 S02NR 8 R 9 . COOH, COO(Ci-C6)aIkyI, 
NF^SOzR 9 , NR 2 CONR8r9 NR 2 S02NR8r9 NR^OJRS Imldazolyl, thlazolyl 
30 or tetrazotyl; 

R* and are independently hydrogen, C1-C6 aDcyl, substituted C1-C6 
alkyl where the substituents maybe 1 to 5 halo, 1 to 3 hydroxy, 1 to3 C1-C10 
alkanoyloxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, 2-furyl, C1-C6 
alkoxycarbonyl, S(0) m (Ci -C6 alkyl); or R 4 and R 5 can be taken together to 
35 form -(CH2)rLa(CH2)s- where la is CfR 2 )^ 0,.S(0)m or NJR 2 ), r and s are 
independently 1 to 3 and R £ is as defined above; 

R 6 is hydrogen or C1 -C6 alkyl, and may be joined with R 2c to form a C3- 
Cs ring; 
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R50 is 4-morpholino, ^(l-methylpiperazinyl), C3-C7 cycloalkyl or Ci- 
Ce alkyl each optionally substituted with one to three substttuents individually 
selected from F, OH, OCH3, OCF3, CF3 and C3-C7 cycioalkyl; 

Mis -C(0)-or-S02-; 
5 A 1 is a bond, C1-C6 alkylene, C1 -C6 haloafkyleriyl or C1 -Ce 

hydroxyalkyienyl; 

A is a bond oris 

f 
R 7a 

where x and y are Independently 0-3; 

15 Z 1 is N-R 2 or O; or Z 1 Is a bond; 

R 7 and R 7a are Independently hydrogen, Ci-Ce alkyl, trifluoromethyl, 
phenyl, substituted Ci-Ce alkyl where the substttuents are Imidazolyi, phenyl, 
Indolyi, p-hydroxyphenyl, OR 2 , S(0) m R 2 f C{0)OR 2 C3-C7 cycioalkyl, 
N(R 2 )(R?). C(0)N(R 2 )(R 2 ); or R 7 and R 7a can Independently be Joined to one 

20 or both of R 4 and R 5 gmups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7* 
membered ring. 

R9 is hydrogen, Ci-Ce alkyl, phenyl, thiazolyl, imidazolyi, furyl or thienyl 
25 each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

RB is hydrogen, C1-C6 alkyl, substituted Ci-Ce alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanayloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0) m {Ci-C6 alkyl); 
30 or RB and R9 can be taken together to form -(CH2)H-a(CH2)s- where U ts 
C(R2)2 t O, S(0)m or NCR 2 ), r and s are Independently 1 to 3. 

F* t B, D and E are carbon, nitrogen, one of which is joined to A 1 and 
each oi the remaining of F 1 , B, D and E may be optionally substituted with Raa 
, Rbb; or F 1 , B, D and E, H not joined to A 1 may also be sulfur, oxygen or 
35 carbonyl; F 1 , B, D and E may form a saturated or unsaturated ring; and one of 
F\ B, D or E may be optionally missing to afford a saturated or unsaturated 
five-membered ring; 
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Raa is H r C1-C8 alkyl optionally substituted with one to three halogens; 
or phenyl optionally substituted with one to three substltuents independently 
selected from halogen, CH3, OCH3, OCF3. CF3 and C1-C8 alkyl aryl; 
Rbb | 5 C1-C8 alkyl, C1-C8 alkoxy, C1-C8 thioalkyl, each optionally 
5 substituted with one to three substltuents Independently selected from halogen, 
CH3, OCH3, OCF3, CF$ C3-C8 cyctoalkyt; phenyl optionally substituted with 
one to three substltuents Independently selected from halo, CH3, OCH3, OCF3 
or CF3; -0-C1 -Cb alkyl; or -S-Ci-Ce alkyl. 

G, H 1 , 1 and J are carbon, nitrogen, sulfur or oxygen atoms which form 
10 an aromatic ring, a partially saturated ring or a saturated ring; one of G, H 1 , 1 or 
J may be optionally missing to afford a flve-membered ring; 

aryl is phenyl, naphthyl or a 5- or 6- membered ring with 1 to 3 
heteroatoms selected from oxygen, sulfur and nitrogen; or a bicyclic ring 
system consisting of a 5 or 6 membered heterocyclic ring with 1 to 3 
15 heteroatoms of nitrogen, sulfur or oxygen, fused to a phenyl ring, each aryl ring 
being optionally and independently substituted with up to three substltuents 
selected from R3a, R3b and R12 ; 

misOto2; 
nis0to2; 
20 qls0to3; 

and pharmaceutical^ acceptable salts and individual cfiastereomers 
thereof. 

In one aspect this invention provides a compound of Formula I wherein 
2 Is -COCR1 R2CNHCOANR4R5 
25 Ate-CR7R7a(CH2)Y;Yte0tD3; 
and R^lsHorCHa; 

R7tsCi-C3 a*yi; 
R^aisH or C1-C3 alkyl; 

R 4 is hydrogen or C1-C3 alkyl; or R 4 and R 7a are combined to torn) an 
30 aikylene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxyl groups. 

In another aspect, this invention provides a compound of Formula I 
wherein 

35 R 1 is selected from the group consisting of 1-indolyl-CH2-; 2-lndolyf- 
CH2-; 3-indoly1-CH2-; 1-naphthyl-CH2S 2-naphthyl-CH2S 1-benzlmtdazbtyl- 
CH2-; 2-benzimidazolyl-CH2-; phenyl-(Ci-C4) alkyl-; 2-, 3- or 4-pyridyHd- 
C4) alkyl; thienyf-(Ci~C4) alkyl; ph'eny)-(CH2)n-0-CH2- where n is zero to 
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three; phenyl-CH20-phenyl-CH2-; and 3-benzothienyl-CH2-; or any of the 
above groups substituted in the aryl portion with one to three F, Cl v CH3, 
OCH3 r OCF3 or CF3 substituents. 

In another aspect, this invention provides a compound of Formula I 
5 wherein Rl Is C6H5CH2OCH2-, 1-naphthyl-CH2-, 2-naphthyl-CH2- ( 
phenylpropyl or 



10 




and the aryl portion of R1 is optionally substituted with fluorine, CH3 or CF3. 
15 In another aspect, this invention provides a compound of Formula I 

which is: 




wherein n is zero or one; m Is one or two; 

R3a is H, F f CI, Br, I, CH3, OCH3 or CF3; 

R12 is H, F, O t Br, I, CH3, OCH3 or CF3; 
30 T is a bond or is an aryl group selected from phenyl, pyridyl, pyrimldyl, 
thienyl, pyrrotyl, pyrazotyl f oxazolyl, isocazotyl, imldazolyl, thlazolyl and 
tetrazolyl; each optionally substituted with one to three F, CH3, a, OR 8 , OCH3. 
OCF3 or CFa 

R3b is hydrogen, CONR*R9 SQ2NRSR 9 . COOH, COO(Ci -Chalky!. 
35 NHSO2R 9 , NHC(0)NR8 R 9 t NHS02NR8R9, NHC<0)R9 NR8r9 Imidazolyt, 
thlazolyl or tetrazolyl; 
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R 9 is hydrogen, C1-C6 alkyt v phenyl, thiazolyl, imldazotyl, furyl or thienyl 
each optionally substituted with one to three saAstituents selected from Cl t F, 
CHs, OCH3, OCF3 and CF3; 

R 8 Is hydrogen, C1-C6 alkyl, C3-C7 cydoalkyl, substituted Cf-Ce alky) 
5 where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to3Ci-Cio 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy. C1-C6 alkoxycarbonyf, 
S(0)2(Ci-C6 alkyl); or R 8 and R 9 can be taken together to form 
-(CH2)rU(CH2)s- where La Is C{R 2 )2. O, S(0)2 or N(R 2 ) ( r and s are 
independently 1 to a 
10 In another aspect, this invention provides a compound of Formula II 
wherein: 

m is one; 

R12 is hydrogen; 

R3a Is hydrogen, F or CI; 
15 T is phenyl, thienyl, thiazolyl, oxazoly), isoxazolyl or pyrazofyl, each 

optionally substituted with one to three substituents, selected from F, OH, 
OCH& OCF3, CF3 and CH3; 

R3b is hydrogen, C(0)NR 8 R 9 , NHC(0)NR 8 R 9 t NHS(OteR 9 . NH0(O)R 9 ; 

In another aspect, ftis Invention provides a compound of Formula II 
20 wherein: 

mis. one; 

T Is a bond; 

n is one; 

R3a and R12 are hydrogen* 
25 R3bisCONR8R9 S02NRBR9 COOH ( COO(Cl<;6)an^ t NHSCfeR9 

NHS02NR5R9, NHC(0)NRBr9 NHC(0)R 9 t NRSR^or OR®; 

R 9 is hydrogen, phenyl, or thienyl optionally substituted with me to three 
substituents selected from F, CH3. OCH3, OCF3 and CF3; or R 9 is C1 -C6 alkyl 
optionally substituted with one to three substituents selected from F, OH, 
30 OCH3, OCF3 and CF3; or R 8 ; 

R 8 Is hydrogen, C1-C6 alkyl, optionally substituted C1-C6 alkyl or C3- 
C7 cydoalkyl where the substituents may be 1 to 5 halo or 1 to 3 hydroxy, or R 8 
and R 9 can be taken together to form *(CH2)rLa(CH2)s- wherein La is C(R2)2, 
O, S(0)m or N(R 2 ) where r and s are independently 1 to 3. 
35 in another aspect, this Invention provides a compound of Formula I 

n is one; 

mis one; 

W is hydrogen; 
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Y is hydrogen or methyl; 



X is R 50 M — N — Arvl ; 

5 Mis-C(0)-; 

R50 is 4-morphollno, 4-{1 -methyiplperazinyl), C3-C7 cydoalkyl or C1- 
C6 aOcyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3 and CF3; 

At is phenyl, pyridyi, thienyi, pyrimldyl or thiazolyl, each optionally 
1 0 substituted with one to three substituents individually selected from F, Cl t CH3, 
OCH3, OCF3andCF3. 

In another aspect, this invention provides a compound of Forrmda I 
wherein 

n and m are one; 

15 Y Is phenyl, pyridyi, pyrimidyl, thienyi, or thiazolyl, each optionally 

substituted with one to three substituents Independently selected from F, CI, 
CH3, OCH3. OCF3 and CF3; 
XIs-C(0>NR8r9; 

R 9 Is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, imidazolyl, furyi or thienyi 
20 each optionally substituted with one to throe substituents selected from CI, F, 
CH3, OCH3. OCF3 and CF3; 

R 8 Is hydrogen, C1-C6 alkyl, substituted C1-C6 alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyioxy, 1 to 
3 C1-C6 aikoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl. S(0)m(Ci-C6 alkyl); 
25 or R* and R9 can be taken together to form -(CH2)rf-a(CH2)s- where La Is 
C^te. O, S(Ohn or ISKR 2 ), r and s are Independently 1 to 3. 

In another aspect, this invention provides a compound of Formula I 
wherein 

Z is -COCRl R2cNHCOANR*R5 
30 Als-CR 7 R7a(CH2)Y;Yls0to3; 

and R2cisHorCH3; f 
R 7 is C1-C3 alkyl; 
R^teHorCvCsallcyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R 4 and R 7a are combined to form an 
35 alkylene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups; 
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R1 is selected from the group consisting of 1-!ndolyl-CH2-; 2-indolyl- 
CH2-; 3-indolyKJH2-; l-naphthyl-Chfes 2-naphthyl-CH2S 1-benzlmldazolyl- 
CH2-; 2-benzimidazoJyl-CH2-; phenyl-Ci-C4 alkyl-; 2- f 3- or 4-pyridyKJi-C4 
alkyi; thienyt-Ci-C4 alkyl; phenyHCH2)rrO-CH2- where n ts zero to three; 
5 phenyl-CH20-phenyl-CH2-; and 3-benzothienyl-CH2-; or any of the above 
groups substituted in the aiyl portion with one to three F, CI, CH3, OCH3, OCF3 
or CF3 substituerrts; 

Y Is hydrogen and X is: 



10 




wherein n and m are me and A 1 is a bond, or X Is: 




wherein r3* is hydrogen, F, Ct, CH3, OCH3, OCF3 or CF3; 
R12 is hydrogen, F f Ct, CH3, OCH3, OCF3 or CF3; 
35 R aa is hydrogen, Ci-Ce alkyl optionally substituted with one to three 

halogens; or phenyl optionally substituted with one to three substituents 
Independently selected from halogen, CH3, OCH3, OCF3, CF3 and C1-C8 
alkyl aryl; 
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Rbb is hydrogen, Ci-Cs alkyl, optionally substituted with one to throe 
substituents Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
C3-C8 cycloaikyl; phenyl optionally substituted with one to three substituents 
Independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-C1-C8 alkyl; 
5 or -S-C1-C8 aBcyl. 

In a preferred aspect this invention provides a compound of Formula I 
wherein Z is 

R 1 

/ \ I 
—CO NHCO-C — NHo 

I 

CH 3 

15 or 

? 1 

a r~H n 

. — CO NHCO ( N 



20 



wherein each n is independently zero or one; 

R1 is 1-naphthyl CH2-, 2-naphthyl CH2. phenyl CH2CH2CH2- 



25 




30 or -CH2OCH2C6H5. 

Preferred compounds of Formula I are: 

(R)-2-Amino-N-{2-(1H-lndoI-3->1)-H6-(toluene-4-sulfony1arnlno>-3,4- 
o1hydro-1HH60qulnollne-2-carbonyn^thylHsobutyrarnlde hydrochloride; 
(R)-2^2^2-AmlrK>-2-methyl-proplonylamlno)-3-(1HHndol-3-yl)- 
35 proplonylh1,2,3,4-terrahyditMsoqulnoIine^carboxylic acid ethylamlde 
hydrochloride; 
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(R>-2-[2-(2-Amino-2-methyl-propionylamino)-3-(1 H-indol-a-yl)^ 
proplonyfl-l^^^tetrahydrD-isoquinoline-S-carboxyflc acid phenylamide 
hydrochloride; 

(R>-2-AmiiTCHN-(2-(im^ 
5 dihydro-1H-teoqulno!ine-2<artK>n^ hydrochloride; 

(R)-2-Arnino-N-{2-(1 H-indo!-3-yl)-1 -[7-(toIuene-4-sulfonylamino)-3 v 4- 
dIhydro-1 H-lsoquinoline-2^rtonythethyfhisobutyramlde; 

{R)-N42-I2*(2-Amino-2-methyl-propion^arTrino>^-(1H^ndol^yO* 

propiOTytH ( 2,3 t 4-tetrahydrcMso 
10 (R)-2-Amino4sl^1-benzyloxymethyl-2^xo-2-I7-(to!iiene^ 
sulfpnylamino)^ l 4Kilhydro-1W^ 

2-Amlno-N-{1 -(R)-ben2yloxymethyl-2-oxo-2-t4-(phenyl-pro^onyl- 
amino)i3iperidirv1-yfHthyf}-lsobLityraniWe hydrochloride; 

(R)-N-[1 «{4-(Acetytyhenyl-amlno)-plperidlne-1 -carbony!}-2-(1 KWndol-3- 
15 yt)-ethyn-2^jnlno-teobutyramido; 

(R)-2-Amino-^W1H-lndol-3-^ 
phenyli>lperidirh1-yl}-2K»xo^thylHsobutyramld8 hydrochloride; 

2-Amino<N-{1^)-benzyloxymemyl-^^^ 
. benzoimidazoM -yt)-plperidirv1 -yl]-ethyl}-; 
20 2-Amino-N-{1 -{RM1 HHruJd^ylmethyl>.2^x<>2W2<>xo-2 l 3-dmydro- 

benzoim$dazoM-y1)-plperidl^^ 

(R)-2-Amino-t^2^1H-lndol-3-^ 
dihydro-1H4soquinoJlne-2^r^ 

2-Amlno-N-{1 -(1 H-tadol-3^methyl)-244-(1 H-lndo!-3-yl)-pip0rW!n-1^O- 
25 2-oxo-€thylHsobutyramIde hydrochloride; 

(R)-2-Amino-N-{1-(1 mndol^ylmethyl)l244-(2^thyl-ben20lm3da2ol-1- 
yl)-plpertcfln-1-y1}-2-oxo-ethyl)-(sobutyramlde hydrochloride; 

(R)-2-Amino-N41-(imnttol-3-^ 
benroimldazoM-yl)-piperidin-1 -yl}-ethyl}-isobutyramide hydrochloride; 
30 (R)-2-Amlno-N-I2^4-(6-fluoiT^ben20ld]lsoxa2d^yt)-plperidjrv1 -yjpl - 

(1H-indol^ylmethyl)-2Kixo-ethyl]-isobutyramlde hydrochloride; 

(R)-2-Amlno-N-{1-(1H-lrtdo^ 
inudazo[4 f 5-b]pyridin-3-yl)-piperidin-1 -yQ-ethyQ-teobutyramide hydrochloride; 
(R)-2-AmlrKhN : [244-(5-<^onc>-2^^ 
35 piperidirv1-yiH-(1H4ndol^-yimB 

(R)-2-Anuno-N-{1*benzo[b]thiophen^^ 
dihydro-beruolmldazol-1-y1)-plperidlrvl -yI)-ethyl)-isobutyrarnide hydrochloride; 
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2-Amino-N-{1-(R)-benzyioxyme%k2-[4-^^ 
phenyl-piperidin-1 -yl]-2-oxo-ethyl]^sobutymmlde; 

(RHMpertdtne-4-cart>oxylic acid {1 ^aphthalen-2-ytmethyl-2-oxo-2-{5- 
(toluene-4-sulfonylamino)-1 9 3Kilhydro-isdndol«2-yl}-elhyl}*amide 
5 hydrochloride; 

2-Anrtno-N^HR)-benzytoxyme^^ 
phenyMperidin-1-yO-2-oxo-ethyl}^ 

(R)-2-Amlno-N-{1 -(1 H-tndof^-ylmethyl)-2-oxo-2-[4^)henyl-4- 
(pyrroIldlne-1 -carbonyt)-plperidln-1 -yQ-ethyl}4sobirtyramldB hydrochloride; 
10 (RHH2-(2-Anrtno-2-methyl-p^ 

proplonyt>4-phenyl-piperidlne-4-carboxylic acid (4-hydrcxy4utyl)-amide 
hydrochloride; 

. 2-Amlno-NHH5-fluoro-1Wndd^ylm^^ 
dlhydto-ber\zo!rrtdazoM-yl)-plperi hydrochloride; 
15 2-Amlno-N-(1-(1-methyM H-indol-3-ylmelhyl)-2-oxo-2-I4-(2-oxo-2 t 3- 

dlhydro-benzoimldazoM *yl)-piperidin-1 -^Q-ethy)}-lsobutyramlde hydrochloride; 

(R)-Plperidlne-4-cart)oxyllc acid {1 -naphthalen-2-ylmethyI-2-oxo-2-[4-{2- 
phenyl-beraolmIdazol-1-yl)^^ hydrochloride; 
(R)-3-Amino-N-{1 -(1 H-indol-3-ytmethyl)-2-o)a>-2-{4-(2-phenyl- 
20 benzoimldazol-1 -yl)-pfperkfln«1 -yl}-ethyl}-3-methyt-butyrarnlde hydrochloride; 
and 

(R)-PipertdlnB-4-carboxyflc add {2-{4-0-methyi*2-oxo-2 l 3-dDiydro- 
benzoinriidazom -yl>-piperidin-1 -yi]-l -naphthaIen-2-ylrnelhy^2^xo^thyl}- 
amide hydrochloride 
25 This invention also provides: 

a method for increasing levels of endogenous growth hormone In a 
human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
30 release of growth hormone in a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone in a human or an animal which comprises an Inert 
carrier and an effective amount of a compound of Formula I used in 
35 combination with other growth hormone secretagogues such as, GHRP-6, 
Hexoretan, GHRP-1, growth hormone releasing factor (GRF) or one of its 
analogs or IGF-1 or K3F-2, or B-HT920; and 
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a method for the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
blsphosphonate compound such as alendronate, and a compound of Formula 
I. 

5 This invention further provides a method for treating or preventing 

diseases or conditions which may be treated or prevented by growth hormone 
which comprises administering to a mammal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective in 
promoting release of said growth hormone. 

10 In another aspect this invention provides compositions and methods 
which are useful for treating obesity, fraOtty associated with old age, and 
cachexia associated with AIDS and cancer. 

The instant compounds are highly substituted dipeptide analogs for 
promoting the release of growth hormone which are stable under various 

15 physiological conditions which may be administered parenteral^ nasally or by 
the oral route. 

Detailed Description of the Invention 
One of ordinary skill will recognize that certain substituents listed In this 
invention will be chemically Incompatible with one another or with the 
20 heteroatoms in the compounds, and will avoid these tncompatibifities in 
selecting compounds of this invention. 

In general the compounds of Formula I can be made by processes 
which Include processes known in the chemical arts for the production of 
structurally analogous compounds. Certain processes for the manufacture of 
25 Formula I compounds are provided as further features of the invention and are 
Illustrated by the following reaction schemes. 

in the above structural formulae and throughout the instant specification, 
the following terms have the indicated meanings: 

The alkyl groups specified above are Intended to include those alkyj 
30 groups of the designated length in either a straight or branched configuration 
which may optionally contain double or triple bonds. Exemplary of such alkyl 
groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 
isopentyl, hexyl, isohexyl, aJlyl, ethinyl, propenyl, butadienyl, hexenyl and the 
like. 

35 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration 
- which may optionally contain double or triple bonds. Exemplary of such alkoxy 
groups are methaxy, ethoxy, propoxy, tsopropoxy, butoxy, isobutoxy, tertiary 
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butoxy, pentoxy, isopentoxy, hexoxy, Isohexoxy, allyloxy, 2-propinyloxy, 
isobutenyloxy, hexenyloxy and the like. 

The term 'halogen 0 or "halo* is intended to include the halogen atoms 
fluorine, chlorine, bromine and iodine. 

5 The term °aryT is intended to include phenyl and naphthyl and aromatic 

5- and 6-membered rings with 1 to 3 heteroatoms or fused 5- or 6-membered 
tricyclic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. Examples 
of such heterocyclic aromatic rings are pyridine, thiophene, furan, 
benzothiophene, tetrazole, indole, N-methylindole, dihydrolndole, Indazole, N- 

10 formylindole, benzimidazole, thiazole, pyrimidine, and thiadiazole. 

Certain of the above defined terms may occur more than once in the 
above formula and upon such occurrence each term shall be defined 
independently of the other. 

Throughout the instant application the following abbreviations are used 

15 with the following meanings: 
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BQC 


t-butyloxycaibonyl 




BOP 


Benzotriazol-1-yloxy 

tris(dimethyiamino) phosphonlum 
hexafluorophosphate 


5 


CBZ 


Benzyloxycarbonyl 




CDI 


NjN'-Carbonyldiimidazole 




CH2CI2 


Methylene chloride 




CHCI3 


Chloroform 




occ 


Dicyclohexylcarbodilmide 


10 


DMF 


Dlmethytformamlde 




EDC 


1 -(3-dimethylaminopropyl)-3- 
ethylcarbodilmide hydrochloride 




. EtOAc 


Ethyl acetate 




FMOC 


9-Fluorenylmethoxycarbonyl 


15 


Hex 


Hexane 




HOST 


Hydroxybenzotriazole hydrate 




HPLC 


High pressure liquid chromatography 




MHz 


Megahertz 




MS 


Mass Spectrum 


20 


NMR 


Nuclear Magnetic Resonance 




PTH 


Parathyroid hormone 




TFA 


Trffluoroaoetic acid 




THF 


Tetrahydrofuran 




TLC 


TWn layer chromatography 


25 


TRH 


Thyrotropin releasing hormone 



The compounds of the Instant Invention aD have at least one asymmetric 
center as noted by the asterisk In the structural Formula I, group Z above. 
Additional asymmetric centers may be present on the molecule depending 

30 upon the nature of the various substituents on the molecule. Each such 
asymmetric center will produce two optical isomers and it is intended that all 
such optical isomers, as separated, pure or partially purified optical isomers, 
racemic mixtures or diastereomeric mixtures thereof, be included within the 
ambit of the instant invention. In the case of the asymmetric center represented 

35 by the asterisk, it has been found that the absolute stereochemistry of the more 
active, and thus more preferred isomer is. shown in Formula IA. This preferred 
absolute configuration also applies to Formula I. With the R2 substftuent as 
hydrogen, the spatial configuration of the asymmetric center corresponds to 
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that in a D-amino acid. In most cases this is also designated an fi- 
configuration although this wilt vary according to the values of Ri and R2 used 
in making fi- or ^-stereochemical assignments. 

The instant compounds are generally isolated in the form of their 

5 pharmaceutical^ acceptable acid addition salts, such as the salts derived from 
using inorganic and organic acids. Examples of such acids are hydrochloric, 
nitric, sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic, maieic, 
succinic, malonic, methane sulfonic and the like. In addition, certain 
compounds containing an acidic function such as a carboxy can be isolated in 

10 the form of their Inorganic salt in which the counterion can be selected from 
sodium, potassium, lithium, calcium, magnesium and the like, as well as from 
organic bases. 

The growth hormone releasing compounds of Formula I are useful in 
vitro as unique tools for understanding how growth hormone secretion is 

15 regulated at the pituitary level This includes use in the evaluation of many 
factors thought or known to influence growth hormone secretion such as age, 
sex, nutritional factors, glucose, amino acids, fatty acids, as well as fasting and 
non-fasting states. In addition, the compounds of this invention can be used In 
the evaluation of how other hormones modify growth hormone releasing 

20 activity. For example, it has already been established that somatostatin Inhibits 
growth hormone release. Other hormones that are Important and in need of 
study as to their effect on growth hormone release Include the gonadal 
hormones, e.g., testosterone, estradiol, and progesterone; the adrenal 
hormones, e.g., Cortisol and other oorticolds, epinephrine and norepinephrine; 

25 the pancreatic and gastrointestinal hormones, e.g., insulin, glucagon, gastrin, 
secretin; the vasoactive peptides, e.g., bombesin, the neurokinins; and the 
thyroid hormones, e.g., thyroxine and triiodothyronine. The compounds of 
Formula I can also be employed to investigate the possible negative or positive 
feedback effects of some of the pituitary hormones, e.g., growth hormone and 

30 endorphin peptides, on the pituitary to modify growth hormone release. Of 
particular scientific Importance is the use of these compounds to elucidate the 
subcellular mechanisms mediating the release of growth hormone. 

The compounds of Formula I can be administered to animals, including 
man, to release growth hormone in vivo. For example, the compounds can be 

35 administered to commercially important animals such as swine, cattle, sheep 
and the like to accelerate and increase their rate and extent of growth, to 
improve feed efficiency and to increase milk production in such animals. In 
addition, these compounds can be administered to humans In vivo as a 
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diagnostic tool to directly determine whether the pituitary is capable of 
releasing growth hormone. For example, the compounds of Formula I can be 
administered In vivo to children. Serum samples taken before and after such 
administration can be assayed for growth hormone. Comparison of the 
5 amounts of growth hormone in each of these samples would be a means for 
directly determining the ability of the patients pituitary to release growth 
hormone. 

Accordingly, the present invention Includes within its scope 
pharmaceutical compositions comprising, as an active ingredient, at least one 

10 of the compounds of Formula I in association with a pharmaceutical by 
acceptable carrier. Optionally, the active Ingredient of the pharmaceutical 
compositions can comprise an anabolic agent In addition to at least one of the 
compounds of Formula I or another composition which exhibits a different 
activity, e.g., an antibiotic growth perrrattant or an agent to treat osteoporosis or 

15 in combination with a corticosteroid to minimize the cataboiic side effects or 
with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, 
TRH, PTH, diethylstiibesterol, estrogens, B-agonists, theophylline, anabolic 

20 steroids, enkephalins, E series prostaglandins, compounds disclosed in U.S. 
Patent No. 3,239,345, e.g., zeranol, and compounds disclosed In U.S. Patent 
No. 4,036,979, e.g., sulbenox or peptides disclosed in U.S. Patent No. 
4,411,890. 

A still further use of the growth hormone secretagogues of this invention 
25 is in combination with other growth hormone secretagogues such as the 
growth hormone releasing peptides GHRP-6, GHRP-1 as described in U.S. 
Patent Nos. 4,411,690 and publications WO 89/07110, WO 89/07111 and B- 
HT920 as well as hexarelln and the newly discovered GHRP-2 as described in 
WO 93/04081 or growth hormone releasing hormone (GHRH, also designated 
30 GRF) and its analogs or growth hormone and its analogs or somatomedins 
including IGF-1 and IGF-2 or ^-adrenergic agonists such as clonidine or 
serotonin 5HTID agonists such as sumitriptan or agents which inhibit 
somatostatin or its release such as physostigmine and pyridostigmine. 

As is well known to those skilled In the art the known and potential uses 
35 of growth hormone are varied and multitudinous. See "Human Growth 

Hormone", Strobel and Thomas, Pharmacological Reviews 4fL pg. 1-34 (1994) 
which describes possible use of growth hormone. Thus, the administration of 
the compounds of this Invention for purposes of stimulating the release of 
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endogenous growth hormone can have the same effects or uses as growth 
hormone Itself. These varied uses of growth hormone may be summarized as 
follows: stimulating growth hormone release in elderly humans; treating 
growth hormone deficient adults; prevention of catabolic side effects of 

5 glucocorticoids, treatment of osteoporosis, stimulation of the immune system, 
acceleration of wound heating, accelerating bone fracture repair, treatment of 
growth retardation, treating acute or chronic renal failure or insufficiency, 
treatment of physiological short stature, including growth hormone deficient 
children, treating short stature associated with chronic illness, treatment of 

10 obesity, treating growth retardation associated with Prader-WOli syndrome and 
Turner's syndrome; accelerating the recovery and reducing hospitalization of 
bum patients or following major surgery such as gastrointestinal surgery; 
treatment of intrauterine growth retardation, skeletal dysplasia, 
hypercortisonism and Cushings syndrome; replacement of growth hormone in 

15 stressed patients; treatment of ostBochondrodysplasias, Noonans syndrome, 
sleep disorders, Alzheimer's disease, delayed wound healing, and 
psychosocial deprivation; treatment of pulmonary dysfunction and ventilator 
dependency; attenuation of protein catabolic response after a major operation; 
treating malabsorption syndromes, reducing cachexia and protein loss due to 

20 chronic illness such as cancer or AIDS; accelerating weight gain and protein 
accretion in patients on TPN (total parenteral nutrition); treatment of 
hyperinsullnemia including nesidioblastosis; adjuvant treatment for ovulation 
Induction and to prevent and treat gastric and duodenal ulcers; to stimulate 
thymic development and prevent for age-related decline of thymic function; 

25 adjunctive therapy for patients on chronic hemodialysis; treatment of 
immunosuppressed patients and to enhance antibody response following 
vaccination; improvement in muscle strength, mobility, maintenance of skin 
thickness, metabolic homeostasis, renal homeostasis in the frail elderly; 
stimulation of osteoblasts, bone remodeling, and cartilage growth; treatment of 

30 neurological diseases such as peripheral and drug induced neuropathy, 
GuIiBan-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis, 
cerebrovascular accidents and demyellnating diseases; stimulation of the 
immune system In companion animals and treatment of disorders of aging in 
companion animals; growth promotant In livestock; and stimulation of woof 

35 growth in sheep. 

It will be known to those skilled in the art that there are numerous 
compounds now being used In an effort to treat the diseases or therapeutic 
Indications enumerated above. Combinations of these therapeutic agents 
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some of which have also been mentioned above with the growth promotant, 
anabolic and desirable properties of these various therapeutic agents. In these 
combinations, the therapeutic agents and the growth hormone secretagogues 
of this invention may be Independently present in dose ranges from one one- 

5 hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. 

Combined therapy to inhibit bone resorption, prevent osteoporosis and 
enhance the healing of bone fractures can be illustrated by combinations of 
bisphosphonates and the growth hormone secretagogues of this invention. 

1 0 the use of bisphosphonates for these utilities has been reviewed, for example, 
by Hamdy, NAT., Role of Bisphosphonates in Metabolic Bone Diseases. 
Trends In Endocrinol. Metab., 1833* 4, 19-25. Bisphosphonates with these 
utilities include alendronate, tiludronate, dimethyl - APD, risednonate, 
etidronate, YM-175, clodronate, pamldronate, and BM-210995. According to 

15 their potency, oral daily dosage levels of the blsphosphonate of between 0.1 
mg and 5 g and dally dosage levels of the growth hormone secretagogues of 
this Invention of between 0.01 mg/kg to 20 mg/kg of body weight are 
administered to patients to obtain effective treatment of osteoporosis. 

Compounds that have the ability to stimulate GH secretion from cultured 

20 rat pituitary cells are identified using the following protocol. This test is also 
usefii for comparison to standards to determine dosage levels. Cells are 
isolated from anterior pltuftaries of 6-week old male Wistar rats following 
decapitation. Tissues are finely minced, then subjected to mechanical and 
enzymatic dispersion using 10 U/mL bacterial protease (EC 3.4.24.4, Sigma P- 

25 6141) in Hank's balanced salt solution without calcium or magnesium. The ceO 
suspension is plated at 5x10* cells per square cm in 24-well Costar dishes 
and cultured for 3 days In Dulbecco's Modified Eagles Medium (D-MEM) 
supplemented with 4.5 g/L glucose, 10% horse serum, 2JS% fetal bovine 
serum, non-essential amino acids, 100 U/kmL nystatin and 50 mg/mL 

30 gentamydn sulfate. 

Just prior to beginning the assay, culture wells are rinsed twice, then 
equilibrated for 30 minutes in release medium (D-MEM buffered with 25 mM 
Hepes, pH 7.4 and containing 0.5% bovine serum albumin at 37°C. Test 
compounds are dissolved in DMSO, then diluted into pre-warmed release 

35 medium. The assay is initiated by adding 1 mL of release medium (with test 
compounds) to each culture well. Incubation is carried out at 37°C for 15 
minutes, then terminated by removal of the culture medium, which Js 
centrifuged at 2000 x g for 15 minutes to remove cellular material before being 
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assayed for rat growth hormone by a radioimmunoassay procedure using 
reagents provided by A.F. Partow (Harbor-UCLA Medical Center, Torrance, 
CA). Active compounds typically stimulate growth hormone release by 3-4 fold. 
Nonpeptidyl GH secretogogues are shown to mimic growth hormone 

5 releasing peptides based on one or more of the following criteria: synergistic 
stimulation of GH release when added together with GHRH, Inability to further 
increase GH secretion by GHRP-6, sensitivity to protein kinase C inhibitors, 
and selective stimulation of biphasic calcium flux in GH-contalnfng cells. 

The compounds of this Invention can be administered by oral, parenteral 

10 (e.g. t intramuscular, intraperitoneal, intravenous or subcutaneous injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration 
and can be formulated with pharmaceutical^ acceptable carriers to provide 
dosage forms appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, 

15 pills, powders and granules. In such solid dosage forms, the active compound 
is admixed with at least one Inert pharmaceutical^ acceptable carrier such as 
sucrose, lactose, or starch. Such dosage forms can also comprise, as is 
normal practice, additional substances other than such inert diluents, e.g., 
lubricating agents such as magnesium stearate. In the case of capsules, 

20 tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pflte can additionally be prepared with enteric coatings. 

Liquid dosage forms for oral administration include pharmaceutical^ 
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing 
inert effluents commonly used in the art, such as water. Besides such inert 

25 diluents, compositions can also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, and sweetening, flavoring and perfuming 
agents. 

Preparations according to this invention for parenteral administration 
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions. 

30 Examples of non-aqueous solvents or vehicles are propylene glycol, 

polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and 
injectable organic esters such as ethyl oteate. Such dosage forms may also 
contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by, for example, filtration through a bacteria- 

35 retaining Alter, by incorporating sterilizing agents Into the compositions, by 
irradiating the compositions, or by heating the compositions. They can also be 
manufactured in the form of sterile solid compositions which can be dissolved 
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In sterile water, or some other sterile Injectable medium immediately before 
use. 

Compositions for rectal or vaginal administration are preferably 
suppositories which may contain, in addition to the active substance, exdpients 
5 such as coca butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared 
with standard exdpients well known in the art 

The dosage of active ingretfent in the compositions of this Invention 
may be varied; however, it is necessary that the amount of the active ingredient 
10 be such that a suitable dosage form Is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, 
and on the duration of the treatment Generally, dosage levels of between 
0.0001 to 100 mg/kg of body weight daily are administered to patients and 
animals, e.g., mammals, to obtain effective release of growth hormone. 
15 A preferred dosage range Is 0.01 to 5.0 mg/kg of body weight dally. 

The following structures prepared in the Examples indicated exemplify 
the nomenclature used in this document 

fRUg42Wg>Amino-g-methvl-DrppionyiflfninoW3-f 1 H>indol-9-vi\-ompiQny^ 
20 1 2^.iMetrahydrc>4stMU?ro^ add ethylamlde hydrochloride 

Example 26 
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fm-Piperidine-4-carboxvlic add f1-naphthalfln.2.ytmflthvl.2.oxo.2.f5.ftoluBne. 

4.sulfonvlaminoV1.a.dihvdrD.lso»ndQt.g.yll^thy».amida 
Example 83 



5 



10 




fRVN-f 1 -f4-f Acetvl-phenvl-aminoV-DiDeridlne.l.carfaQnvn.2^1 H.tndol-3.vH- 
elhvn-2-amino-lsobiitvramlda 

15 Example 34 



20 




25 ffl^2-Amlnn-N41.f1H-indo|.3.vlmethvlV- 2-oxo-2-f4-Dh6nvl-4.fDyrroficnne-1. 
caffaonvn-pInaridIn-1-vn-athylMs obutyramida 

Example 46 




35 
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benzoimidazoM -yl)*ptperidin-1 -yq-ethylHsobiityranrilde 
Example 1 



10 



ft 



15 



fRUg.Amln O .M42.MH.IndQl^.vn.1.fB.tg.fa^i B th V l^r e | ( l 0 U P h6nvn^.4. 
dlhvdro.1H-lsoQulno«nB-2-carfaonylWBthy»^iobtrtyramlda 
Example 29 



20 



25 
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mw^Amint>.N.f1.»H.indo|.3-vlmethvlU2.oxo.g.J4.f2.phBnyl^enzolmldfl2ol.1. 
tflV.n1nBririln.1.yn.athvn.a.mflthy».hiitymmlrtft 

Example 91 



10 NH2 



The preparation of the compounds of Formula I of the present Invention 
can be carried out In sequential or convergent synthetic routes. Syntheses 

15 detailing the preparation of the compounds of Formula I In a sequential manner 
are presented In the following reaction schemes. 

Many protected amino acid derivatives are commercially available, 
where the protecting groups P are, for example, BOC, CBZ, FMOC, benzyl or 
ethoxycarbonyl groups. Other protected amino acid derivatives can be 

20 prepared by literature methods. Some substituted pyrrolidines, piperidines 
and tetrahydrdsoquinolines are commercially available, and many other 
pyrrolidines, 4-substituted piperidines, and 1 £,3,4-tetrahydroisoquinofines are 
known in the literature. Various phenyl or heteroaryl substituted piperidines 
and 1,2,3,4-tetrahydroisoquinolines can be prepared following literature 

25 methods using derivatized phenyl and heteroaryl Intermediates. Alternatively 
the phenyl or heteroaryl rings of such compounds can be derivatized by 
standard means, such as halogenation, nitration, sutfonylatkwi etc. 

Many of the schemes Illustrated below describe compounds which 
contain protecting groups P. Benzyloxycarbonyl groups can be removed by a 

30 number of methods including, catalytic hydrogenation with hydrogen in the 
presence of a palladium or platinum catalyst in a protic solvent such as 
methanol. Preferred catalysts are palladium hydroxide on carbon or palladium 
on carbon. Hydrogen pressures from 1-1000 psl may be employed; pressures 
from 10 to 70 psi are preferred. Alternatively, the benzyloxycarbonyl group can 

35 be removed by transfer hydrogenation. 

Removal of BOC protecting groups can be carried out using a strong 
acid such as trifluoroacetic acid or hydrochloric acid with or without the 
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presence of a oosolvent such as dichloromethane or methanol at a 
temperature of about -30 to 70°C, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods 
including, catalytic hydrogenation with hydrogen in the presence of a 
5 palladium catalyst in a protic solvent such as methanol. Hydrogen pressures 
from 1-1000 psi may be employed; pressures from 10 to 70 psl are preferred. 
The addition and removal of these and other protecting groups ts discussed by 
T, Greene in Protective Groups in Organic Synthesis, John Wiley & Sons, New 
York, 1981. 
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35 The protected amino add derivatives 1 are in many cases commercially 
available, where the protecting group P is, for example, BOC or CBZ groups. 
Other amino adds can be prepared by literature methods. 
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As Illustrated in Scheme 1 , coupling of amines of formula 2 with 
protected amino acids of formula 1, where P is a suitable protecting group, is 
conveniently carried out in an inert solvent such as dicNoromethane or DMF by 
- a coupling reagent such as EDC or DCC in the presence of HOBT. In the case 

5 where the amine is present as the hydrochloride salt, It is preferable to add one 
equivalent of a suitable base such as triethylamine to the reaction mixture. 
Alternatively, the coupling can be effected with a coupling reagent such as 
BOP in an inert solvent such as methanol. Such coupling reactions are 
generally conducted at temperatures of about -30 to about 80°C, preferably 0 

10 to about 25°C. For a discussion of other conditions used for coupling peptides 
see Houben-Weyl, Vol. XV, part II, E. Wunsch, Ed. f George Theime Vertag, 
1974, Stuttgart Separation of unwanted side products and purification of 
intermediates is achieved by chromatography on silica gel, employing flash 
chromatography (W. C. Still, M. Kahn and A. Mitra, J. Org. Chem. 43 2923 

15 1 978), by crystallization, or by trituration. 

Transformation of 3 Into intermediates of formula 4 can be carried out by 
removal of the protecting group P as described above. Coupling of 
intermediates of formula 4 to amino acids of formula 5 can be effected as 
described above to give intermediates of formula 6. Deprotection of the amine 

20 6 gives compounds of formula 7. 
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Alternatively, compounds of formula 7 can be prepared by a convergent 
route as shown in Scheme 2. Intermediate esters of formula 8 can be prepared 
by treating amino acids 1, where P is a suitable protecting group, with a base 
such as potassium carbonate followed by an alkyl halide such as iodomethane 

30 In a suitable solvent such as DMF. Deprotection of the amine transforms 8 Into 
9. Alternatively, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
Intermediate 10 can be converted to intermediate add 11 by a number of 
methods known in the art; for example, methyl and ethyl esters can be 

35 hydrolyzed with lithium hydroxide In a protic solvent such as aqueous 

methanol or aqueous THF at a temperature of about -20 to 120°C f preferably 
about 20 to 70°C. In addition, removal of a benzyl group can be accomplished 
by a number of reductive methods Including hydrogenation in the presence of 
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platfnum or palladium catalyst In a prob'c solvent such as methanol. Acid 11 
can then be coupled to amine 2 to give intermediates of formula 6. 
Transformation of 6 to 7 can be achieved by removal of the protecting group P. 

SCHEME 3 
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Compounds of formula 6 where R « CH2COOR, can be converted to 
intermediate adds of formula 13 by any of the methods outlined In Scheme 2. 
Coupling the add 13 to amine 147 generates the intermediates of formula 14 
as illustrated in Scheme 3. Transformation of 14 to 15 can be achieved by 
35 removal of the protecting group P. 
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SCHEME4 





As shown in Scheme 4, compounds of formula 18 can be prepared by 
treating 2-nitrobenzaldehydes of formula 16 with amines of formula 17 in the 
presence of a suitable reducing agent which Include alkali metal borohydrldes 

30 and cyanoborohyd rides. The preferred reducing agent Is sodium 

cyanoborohydride. Sodium borohydride and sodium triacetoxyborohydride 
may also be used. For a general review of reductive arrdnations see R. F. 
Borch, Atdrichimtea Acta, 8, 3-10 (1975). The nltro group of compound 18 can 
be reduced by a number of methods including hydrogenatlon with a catalyst 

35 such as palladium in a protic solvent such as methanol to give compounds of 
formula 19. Cycfization of the diamine with N.N'-carbonylcfrimJdazole (GDI) or 
other phosgene equivalents generates compounds of formula 20. Removal of 
the protecting group transforms 20 into 12. 
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As shown in Scheme 5. compounds of formula 23 can be prepared by 
treating 2-nitroanIlines of formula 21 , where X=N or C, with N-protacted 
piperidones of formula 22 in the presence of a hydride reducing agent such as 
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sodium borohydride. Alternatively intermediates of formula 23 can be 
prepared by heating a protected 4-aminopiperidine 17 and a compound of 
formula 30, where X=N or C, In a solvent such as ethanol or DMF in the 
presence of an acid acceptor such as triethyiamine or potassium carbonate. 

5 The nltro group of formula 23 can be reduced by a number of methods 

including hydrogenation with a catalyst such as palladium In a solvent such as 
methanolic HCI to give compounds of formula 24. Cyclization with CDI or other 
phosgene equivalents produces the benzfmidazofinones of formula 25. 
Transformation of 25 into 26 can be achieved by removal of the protecting 

10 group P. 

SCHEME 6 
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35 

As shown in Scheme 6 V the benzlmldazolinones of formula 26 can also 
be prepared by treating 2-anthranilic adds of formula 27 with N-protected 
piperidones of formula 22 in the presence of a hydride reducing agent such as 
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sodium cyanoborohydride to give compounds of formula 28. The acid of 
formula 28 can then be treated with diphenylphosphoryi azlde to give the aroyl 
azide of formula 29. Heating 29 In xylene produces the benz'midazoKnones of 
. formula 30. Transformation of 30 Into 26 can be achieved by removal of the 
5 protecting group P; 

SCHEME 7 
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Compounds of formula 33 can be. prepared by treating a 4-plperldone of 
formula 22, where P is a protecting group such as benzyl, with a primary 
(R2=H) or secondary amine of formula 147 in the presence of a hydride 
reducing agent such as sodium cyanoborohydride as shown In Scheme 7. 

5 Compounds of formula 33 can either be deprotected by conventional means to 
give compounds of formula 34, or in the case where R2a=H, the amine can be 
coupled to a carboxyllc acid of formula 35 using a coupling agent such as EDC 
in the presence of HOST in an inert solvent such as dichloromethane to give 
compounds of formula 36. Subsequent removal of the protecting group 

1 o generates compounds of formula 37. Alternatively, 33 can be treated with an 
aryl or alky) sulfonyl chloride 38 in the presence of an acid scavenger to 
generate the sulfonamide 39. Transformation of 39 Into 40 proceeds by 
removal of the protecting group. 

15 SCHEMES 
O 

|^(CH2)m 

20 k rsr 
p 

22 

As illustrated in Scheme 8, piperidinols of formula 41 can be prepared 
25 by treating a suitably protected 4-piperidone of formula 22 with organometallics 
of formula YU or YMgX or YZnX where X» a, Br, or I in aprotic solvents such 
as tetrahydrofuran or diethyl ether at temperatures at or below 0°C. 
Intermediates of formula 41 can then be deprotected to give compounds of 
formula 42. 
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20 Treating a methyl arylacetate 43 and a protected bls(chloroethyf)amlne 

44 (Bercz and Ice; J. Pharm. ScL 1972 61 pp 1316-1317) with two equivalents 
of a base such as lithium dllsopropylamide in a solvent such as THF generates 
the pfperkftne ester 45 as shown In Scheme 9* The ester can then be 
hydrotyzed under mild basic conditions to give intermediates of formula 46. 

25 The resulting add can then be coupled to amines of formula 147 to give 
4,4 , dteubstituted piperidines of formula 47. Deprotection of the amine 
generates compounds of formula 48. 
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As illustrated In Scheme 10, compounds of formula 50 can be prepared * 
by treating a 4-piperidone of formula 22, with equlmolar amounts of potassium 
cyanide and a primary or secondary amine hydrochloride in aqueous ethano! 
to give intermediates of formula 49. Intermediates of formula 49 can then be 
5 deprotected to give compounds, of formula 50. 

SCHEME 11 
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15 Treating an aryt nitrite of formula 51 with Intermediate 44 with two 

- equivalents of a base such as sodium amide In a suitable solvent such as 
DMSO generates the 4,4'disubstituted plperidlnes of formula 52. Subsequent 
deprotection of the plperidine amine gives Hsb to compounds of formula 53 as 
shown in Scheme 11. 

20 

SCHEME 12 



25 



30 




P H 

35 55 56 

The nltrile group of 52 can be reduced' by a number of methods (March, 
J., Advanced Org. Cham.; Reactions. Mechanisms, and Structure, John Wiley & 
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. Sons, New York, 1985), including lithium aluminum hydride to give the primary 
amine of compound 54. Intermediate 54 can then be coupled to acids of 
formula 35 as outlined in Scheme 12 to give compounds of formula 55* 
Subsequent deprotecflon of the plperidine amine gives compounds of formula 
5 56. 



SCHEME 13 
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The nitrile 52 can also be converted to an ester as described in Scheme 
13 by heating intermediate 52 with concentrated sulfuric acid and a small 
amount of water to temperatures around 150°C, followed by heating the 
mixture in an alcohol solvent to temperatures- around 125°C. Deprotection of 

5 the piperidine amine 57 generates compounds of formula 58. Alternatively, the 
nitrile can be hydrolyzed to the amide 161 using a number of methods known 
in the literature (March, J., Advanced Org. Chem.; Reactions* Mechanisms, and 
Structure, p. 788, John Wiley & Sons, New York, 1985); for example, heating 
the amide in concentrated sulfuric acid to temperatures around 100-150°C will 

10 convert the nitrile to the amide as will treating the nitrile with hydrogen peroxide 
and sodium hydroxide in aqueous acetone. Transformation of 161 to 162 
proceeds by removal of the protecting group. 

SCHEME 14 

15 
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20 

Many 1,2,3,4-tetrahydroisoquinolines and substituted 1,2,3,4- 
tetrahydroisoquinolines can be prepared by methods described in the literature 
(R. Adams, Org. Reactions vol. VI; pp 74-206, John Wiley & Sons, New York, 
NY 1964). As illustrated in Scheme 14, treating an amine of formula 59, such 

25 as 1,2,3,4-tetrahydrolsoquInoIine, with potassium nitrate in concentrated 
sulfuric acid at temperatures below 5°C generates the nltro amine of formula 
60. Reduction of the nitro functionality to the corresponding amine using iron 
powder and ammonium chloride In refluxing aqueous ethanol is one of many 
suitable literature procedures (see March, J., p. 1103-4, Advanced Org. Chem.; 

30 Reactions, Mechanisms, and Structure, John Wiley & Sons, New York, 1985) 
for carrying out this transformation to generate compounds of formula 61. 
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As described in Scheme 15, the 6-phenethyiamide of compound 63 can 
be prepared by treating 4-bromophenethylamlne, 62, with ethyl formate. 

20 Treating intermediate 63 with polyphosphoric acid" and phosphorous pentoxide 
in a Bischler-Napleralskl cyclodehyd ration produces the 7-bromo-3,4- 
dlhydroisoquinoiine 64. Sodium borohydride reduction of the hydrochloride 
satt of compound 64 in water produces the 7-bromo-1 ,2,3,4- 
tetrahydro)soqulno[ine 65. Following the method outlined in Scheme 14, 

25 nitration of 7-bromo-1 ,2A4^etrahydrDisoquinoline generates intermecflate 66. 
Protection of the tetrahydrotsoquInoHne amine 66 with a suitable protecting 
group P, such as tert-butoxycarbonyl, can be achieved by methods known to 
those skilled fn the art and produces intermediates of formula 67. Reduction of 
the nftro group and dehalogenation can be accomplished by hydrogenation 

30 using a catalyst such as palladium in a solvent such as acetic add with 
ammonium acetate as a buffer and gives compounds of formula 66. 
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Treating the amines of formula 68 with an Isocyanate of formula 69 gives 
the urea of formula 70 as Illustrated In Scheme 16. Alternatively the amine 68 
20 can be funcflonalteed with an acid chloride or acid to give the amide of formula 
72, a suifonyl chloride of formula 38 to give the sulfonamide 74, or a ketone of 
formula 154 and a reducing agent to give the amine of formula 155! The 
resulting amines can be deprotected to give intermediates 71, 73, 75 and 156 
respectively. 

25 

SCHEME 17 




The synthesis of 6-, 7-, and 8-methoxy substituted 1,2,3,4- 
35 tetrahydrolsoquinolines is described by Sail and GrunewaJd in J. Med. Chem. 
30,1987 pp 2208-221 6. The methoxy group can be removed by a number of 
methods; for example, refluxing compounds of formula 76 with 48% HBr 
generates compounds of formula 77 as shown In Scheme 17. 
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Treating compound of formula 78, where P is a suitable protecting 
group, with pyridine and triflic anhydride In a suitable solvent such as 
dlchloromethane generates the triflate of formula 79 as shown in Scheme 18. 

S The triflate can then be carbonylated with carbon monoxide and a catalyst such 
as palladium acetate in the presence of a base such as triethylamine and a 
ligand such as 1,3-bis(diphenylphosphine)propane in an alcohol solvent such 
as methanol to generate the ester of formula 80. The ester can then be 
hydrolyzed by a number of different methods to give the acid of formula 81. 

10 The acid can then be coupled to amines of formula 147 to give compounds of 
formula 82. Subsequent deprotection of the amine generates compounds of 
formula 83. Alternatively, compound of formula 80 can be deprotected to give 
intermediate 165. The amine can then be coupled to acids of formula 11 to 
give compounds of formula 166. Subsequent deprotection of the amine 

1 5 generates intermediate 1 67. Hydrolysis of the ester transforms 1 67 Into 1 66. 



SCHEME 19 




Alternatively, as shown in Scheme 19, the triflate of formula 79 can 
undergo a blaryl cross-coupling reaction with a suitable nucleophfle such as 
an aryiboronic add or aryt zincate 86 (where M » metal) in the presence of a 
35 catalyst such as tetraWs (triphenylphosphine) palladium(O) and potassium 
carbonate in toluene and aqueous ethanol to give the Intermediate of formula 
84. Deprotection of the Isoquinollne amine transforms 84 to 85. 
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As shown in Scheme 20. the boronlc acid of formula 88 can be prepared 
by treating a suitably protected aniline 87 with t-butylitthfum and trimethyfborate 
at temperatures near '7B°C. Intermediate 88 can then be coupled to triflate 79 
35 using conditions defined in Scheme 19 to give 89. The aniline protecting 
group can then be selectively removed, and the resulting amine 90 treated with 
an Isocyanate 69 and a suitable base to give the urea of formula 91. 
Oeprotection of the amine transforms 91 to 92. Alternatively, the amine of 
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formula 90 can also be sutfonylated with a sutfonyl chloride in the presence of 
an acid scavenger to give compounds of formula 93. DeprotecBon of the 
amine transforms 93 to 94. Acylation of 90 with a carboxyfic acid 35 using a 
coupling agent such as EDC in the presence of HOBT in an inert solvent such 
5 as DMF gives the compound of formula 95. Deprotection of the amine * 
transforms 95 to 96. 
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As illustrated in Scheme 21, phthalimides of formula 99 can be prepared 
from 4-aminopyridines 97 and phthaJIc anhydride 98 as described by Ciganek 
et al. U.S. Pat Appt. 92/87654Z The pyridine ring of 99 can be reduced by a 
number of methods including hydrogenation in the presence of a platinum 

5 catalyst in a solvent such as methanofic HCI to give the piperidine ring of 
formula 157. Alternatively, quatemizatlon of the pyridine ring with benzyl 
bromide in ethanol leads to the quaternary salt 100. The pyridine ring can then 
be reduced by a number of methods including hydrogenation in the presence 
- of a platinum catalyst In glacial acetic acid or methanol to give 101 . Many other 

10 anhydrides are commercially available and one skilled in the art can apply 
such chemistry to these compounds. 

Addition of organometaflics such as RU or RMgX where X=Ct, Br, or I to 
compounds of formula 101 followed by hydrolysis produces compounds of 
formula 102. Deprotection of the piperidine amine transforms 102 to 103. 

15 Compounds of formula 101 can be converted to compounds of formula 

104 with hydride reducing agents such as sodium borohydride In methanol, or 
lithium borohydride in an aprotic solvent such as THF. Phthalimides may also 
be reduced to compounds of type 104 with zinc in acetic add. Deprotection of 
the piperidine ring transforms 104 to 105. 

20 Compounds of formula 104 can be treated with a base such as sodium 

hydride in appropriate solvents such as tetrahydrofuran, or metal alkoxides 
such as sodium methoxlde in alcohol solvents such as methanol, followed by 
. addition of an alkylating agent to give compounds of formula 1 06. 
Alternatively, such compounds can be prepared by treating compounds of 

25 formula 1 04 with an alcohol In the presence of an add such as hydrochloric or 
methanesutfonic at temperatures of about 0*100°C. Deprotection of the 
piperidine ring transforms 106 Into 107. 

Treating compounds of formula 101 or 104 with zinc In acetic add or tin 
in acetic acid in the presence of hydrochloric add generates intermediates of 

30 formula 108. Deprotection of the amine transforms 108 to 109. 
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Treating 1 1 0 with one equivalent of a base such as potassium tert- 
butoxide in a solvent such as THF, followed by addition of 111 and then by a 
second equivalent of base generates intermediate of formula 112 as illustrated 
35 in Scheme 22. Conversion of 1 12 to 1 13 can be accomplished by a number of 
methods, including hydrogenation with a catalyst such as palladium in a 
mixture of ethanoi and aqueous HQ. Alternatively, the ester of 112 can be 
deprotected to give the intermediate acid 158. The acid 158 can be coupled to 
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amine 147 to give the amide of formula 159. Conversion of 159 to 160 can be 
accomplished by a number of methods including hydrogenation with a catalyst 
such as platinum in methanolic HO. 

SCHEME 23 




35 



As illustrated In Scheme 23, a differentially protected 3-amlnopyrrolidihe 
of formula 1 14 is selectively deprotected at the 3-amino position to give 
Intermediate 115. The amine can then be sutfonylated with a suifonyl chloride 
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38 in the presence of an acid scavenger in a solvent such as dichloromethane 
to give 116. Alternatively, the amine can be coupled to acid 35 as above to 
give 117. Deprotection of the pyrrolidine nitrogen of 116 and 117 generates 
compounds of formula 118 and 119 respectively. 

6 
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As shown In Scheme 25, fsoindolines of formula 129 can be prepared 
from 126 by radical bromination using a suitable source of bromine radical 
such as N-bromosuccfnimide and a suitable radical initiator such as AIBN (2,2- 
azobis(isobutyronjtrile) tn an Inert solvent such as carbon tetrachloride to 

5 produce Intermediates 127. The dibromide can then be treated with a suitably 
protected primary amine such as benzylamine in aqueous acetone using a 
base such as sodium carbonate to give compounds of formula 128. 
Deprotection of the amine and nitro reduction to give 129 can be accomplished 
by hydrogenation with hydrogen In a profic solvent such as ethanol using a 

10 catalyst such as palladium. The coupling of Intermediate 129 to acid 1 1 gives 
130. The free amine can then be acylated or suffonylated by methods 
mentioned above to give 131 and 132. Transformation of 131 Into 133 and 
132 Into 134 can be accomplished by removal of the protecting group P. 

ic SCHEME 26 
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As shown in Scheme 26, an N-protected 4-hydroxypiperidine 142 can 
be treated with methanesulfonyi chloride in the presence of a base such as 
triethylamlne In an inert solvent such as methylene chloride to give the 
35 intermediate mesylate of formula 143. The mesylate can then be displaced 
with an imidazo[4,5-b]pyridine of formula 135 (for example, see Carpino etal. t 
Blorg. & Med. Chem. Lett 1994 4, pp 93-98 and references cited within) using 
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a base such as sodium hydride In a solvent such as OMF or dioxane to give 
144. Deprotection of the amine transforms 144 into 145. 

SCHEME 27 
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25 140 



Benzlsoxazoles of formula 136 can be prepared as described by 
Villabolos et ah, J, Med. Chem. 1994 37 pp 2721-2724. The amine 136 can 
be coupled to acids of formula 35 as Illustrated in Scheme 27 to give 
30 Intermediates 137. Deprotection of the piperidine amine gives 138. 

Alternatively the amine 136 can be sulfonylated to give 139. Deprotection of 
the amine generates compounds of formula 140. 



Printed from Mimosa 10/14/1997 13:38:39 page -53- 



WO 96/35713 



PCT£B95A>a333 



-52- 

SCHEME 28 



5 



10 




5 146 11 

Esters of formula 146 can be prepared by treating an acid of formula 5 
15 with hydroxysuccfnlmide In the presence of a coupling agent such as EDC in 
an inert solvent such as methylene chloride as Illustrated in Scheme 28. 
Treating the ester with an amino add of formula 1 in a solvent such as DMF in 
the presence of a base such as dllsopropylethylamlne produces 1 1 . 

on SCHEME 29 
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The preparation of compounds of formula 148 has been described by 
Blank etal., J. Med. Chem. 1980 23 pp 837-840. Treating the sulfonyl chloride 
148 with a phenol of formula 149 and a base such as potassium carbonate in a 
polar solvent such as acetonitrile or acetone generates intermediates of 
5 formula 150. Deprotecfon of the amine transforms 150 into 151 . Alternatively 
the sulfonyl chloride can be treated with an amine 147 in the presence of an 
add scavenger such as triethylamlne in an Inert solvent such as 
dlchlonomethane to give the sulfonamide of formula 152. Deprotection of the 
tetrahydrolsoquinollne amine transforms 152 into 153. 

10 

SCHEME 30 

O 



15 




169 171 172 

20 

As illustrated in Scheme 30, treating an indole of formula 169 with a 
base such as methoxlde Ion In a solvent such as methanol, followed by 
addition of a ketone of formula 170 produces Intermediates of formula 171. 
Conversion of 171 to 172 can be accomplished by a number of reductive 
25 methods including hydrogenation in the presence of a protic solvent such as 
ethanol using a catalyst such as palladium. 

SCHEME 31 
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As shown in Scheme 31 v treating an amine of formula 24 with three 
equivalents of anhydride 173, neat, at temperatures near or around 160°C 
overnight, followed by decomposition of excess anhydride with a base such as 
5 sodium hydroxide generates compounds of formula 1 74. Deprotection of the 
amine transforms 174 into 190. 

SCHEME 32 



10 



15 




175 176 177 



As illustrated in Scheme 32, alkylatlon of the diphenyioxazinone of 
formula 175 with cinnamyl bromide in the presence of sodium 
bls(trimethylsily))amide generates 176 which is (hen converted to the desired 
25 (D)-2-amino-5-phenylpentanoic acid 177 by removing the protecting group and 
hydrogenation over a PdCfe catalyst 
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SCHEME 33 
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30 

Compounds of formula 179 can be prepared by treating an Indole of 
formula 178 with benzoyl chloride in pyridine as illustrated in Scheme 33. 
Subsequent heating of 179 with, dibenzylamine and a catalyst such as 
palladium on carbon at temperatures at or near 210°C in a solvent such as 
35 dlphenyl ether generates the intermediate of formula 180. The indole nitrogen 
can be alkylated by treating 180 with cuprous bromide and bromobenzene in 
the presence of a base such as potassium carbonate in a suitable solvent such 
as N-methylpyrroIidine at reflux overnight to give intermediates of formula 1 81 . 
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Quatemization of the pyridine nitrogen can be accomplished by treating 181 
with benzyl bromide in a solvent such as benzene at retluxing temperatures to 
give intermediates of formula 192. Treating 192 with excess sodium 
borohydride in methanol generates the tetrahydropyridlne 182. Hydrogenatjon 
of 182 with hydrogen in a solvent such as ethanol using a catalyst such as 
palladium produces the plperidlne of formula 183. 

SCHEME 34 
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184 



CQ2H 



185 



COO 





191 




HON 




188 



35 



189 



Compound of formula 185 Is prepared by refluxing a mixture of 184 in 
acetic anhydride for several hours. The acid chloride can be prepared by 
treating 185 with either thlonyl chloride or oxalyl chloride to give intermediates 
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of formula 191. Friedel-Crafts acylation of rTKiifluorobenzene wfth 191 hn the 
presence of aluminum chloride as a catalyst produces 186. Removal of the 
acetyl protecting group can be accomplished by heating 186 In a mixture of 
concentrated HCI and glacial acetic acid to give intermediate of formula 187. 
The oxlme 188 can then be prepared by refluxing 187 with trlethylamine and 
hydroxyiamine hydrochloride in ethanol for several hours. Refluxing the oxime 
in 50% NaOH produces the benzoisoxazole 189. 

SCHEME 35 
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As shown In Scheme 35, compounds of formula 193 can be prepared by 
treating anilines of formula 194 with N-protected piperidones of formula. 22 in 

30 the presence of a hydride reducing agent such as sodium 

triacetoxyboro hydride in a solvent such as acetic add which contains an 
excess of sodium sulfate* Treating compounds of formula 193 with 
chloroacetonitrile at temperatures at or near 0°C In the presence of a Lewis 
acid such as boron trichloride followed by refluxing the mixture overnight and 

35 then treating the solution with 10% HCI and refluxing again for 0-5h produces 
intermediate of formula 195. Treating 195 wfth socfium borohydride in a 
solvent such as ethanol generates the indole of formula 196. Deprotection of 
the amine transforms 1 96 Into 1 97. 
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The following examples are provided for the purpose of further 
illustration only and are not intended to be limitations on the disclosed 
invention. 

General Experimental Procedures 

5 Amioon silica 30 uM, 60 A pore size, was used for column 

chromatography. Melting points were taken on a Buchi 510 apparatus and are 
uncorrected. Proton and carbon NMR spectra were recorded on a Varian XL- 
300, Bruker AC-300, or Bruker AC-250 at 25 °C . Chemical shifts are 
expressed in parts per million downfield from trimethylsiiane. Particle beam 

10 mass spectra (MS) were obtained on a Hewlett-Packard 5989A spectrometer 
using ammonia as the source of chemical ionization. For initial sample 
dissolution chloroform or methanol were employed. Liquid secondary Ion 
.m&ss spectra (LSIMS) were obtained on a Kratos ConcepMS high resolution 
spectrometer using cesium ion bombardment on sample dissolved in a 1:5 

15 mixture of dfthioerythrttol and dithiothretol or in a thioglycerol matrix. For initial 
sample dissolution chloroform or methanol were employed. Reported data are 
sums of 3-20 scans calibrated against cesium Iodide. TLC analyses were . 
performed using E. Merck Kieselgel 60 F254 silica plates visualized (after 
edition with the indicated solvents)) by UV, iodine or by staining with 15% 

20 ethanolic phosphomotybdlc add or cerfc suffate/Sammonium molybdate and 
heating on a hot plate. The terms "concentrated 1 ! and 'coevaporated* refer to 
removal of solvent at water aspirator pressure on a rotary evaporator with a 
balh temperature of less than 40°C. 

General Procedure A (Peptide coupling using EDC). A 0.2-0.5 M 

25 solution of the primary amine (1.0 equivalent) in dichloromethane (or a primary 
amine hydrochloride and 1.0-13 equivalents of triethylamine) was treated 
sequentially with 1.0-1.2 equivalents of the carboxyilc acid coupfing partner, 
1.5-1.8 equivalents hydroxybenzotriazoie hydrate (HOST), and 1.0-1.2 
equivalents (stoichiometricalty equivalent to the quantity of carboxyHc add) 1- 

30 (3-dimethylaminopropyl)-3-ethylcarbodIlmide hydrochloride (EDC) and the 
mixture was stirred overnight in an ice bath (the Ice bath was allowed to warm, 
thus the reaction mixture was typically held at 0-20 °C for 4-6 h and 20-25 °C , 
for the remaining period). The mixture was diluted with ethyl acetate.or other 
solvent as specified, and the resulting mixture washed twice with 1N NaOH, 

35 twice with 1 N HCI (if the product is not basic), once with brine, dried over 
Na2S04, and concentrated giving the crude product which was purified as 
specified. The carboxyilc acid component could be used as the 
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dicydohexylamine salt in coupling to the primary amine or hydrochloride of the 
latter; in this case no trfethylamine was employed. 

General Procedure B. (Cleavage of a t-Boc-protected Amine using 
TFA), Cold trifluoroacetic add (usually 0-1 0°C) was added to the t-Boc amine 

5 (typically 10 mL per mmoi amine) neat or dissolved in a minimum volume of 
CH2Q2 the resulting solution was stirred at 0°C for 0.25-2h (the time 
required for complete disappearance of the starting material to a more polar 
product as judged by TLC). The resulting solution or suspension was 
concentrated, and the residue coevaporated several times with added 

10 methylene chloride. The residue was then dissolved in ethyl acetate and 
washed twice with 1N NaOH and once with brine. The organic phase was then 
dried over Na2S04 and evaporated to give the free amine which was used 
without further purification or purified as specified. 

General Procedure C. (Cleavage of a t-Boc-protected Amine and HQ 

15 salt exchange). Cold trifluoroacetic add (usually 0-10°C) was added to the t- 
Boc amine (typically 10 mL per mmoi amine) and the resulting solution was 
stirred at 0°C for 025-2 h (the time required for complete disappearance of the 
starting material to a more polar product as Judged by TLC). The resulting 
solution or suspension was concentrated, the residue coevaporated several 

20 times with added methylene chloride and then dried in vacuo. The 

trifiuoroacetate salt was dissolved in ethanol (typically 5 mL per mmoi of salt) 
and cooled to 0°C. Two equivalents of either aqueous 1N HQ or 1M HCI In 

v ether was added to the cold solution, and the mixture stirred for 1 0 mln. at 0°C. 
The mixture was then concentrated and the residue coevaporated several 

25 times with ethanol and then dried In vacuo. The resulting oil In most cases 
could be triturated to a solid with diethyl ether. 

General Procedure D. (Lithium Hydroxide Hydrolysis of Esters). To a 
0.20-0.50M solution of ester dissolved in THF f 3.5 equivalents of lithium 
hydroxide hydrate dissolved In a volume of water equal to 25% the volume of 

30 THF was added. The mixture was stirred overnight at room temperature. 
Excess THF was removed by evaporation, and the basic aqueous mixture was 
extracted three times with ethyl acetate, and then acidified to pH4 with dilute 
acetic or hydrochloric add. The product was extracted with ethyl acetate and 
the combined organic extracts were washed with brine, dried over MgS04 and 

35 evaporated to give the desired add which was used without further purification, 
or triturated to a solid as specified. 
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Example 1 

benzoimidazoM -yQ-plparidln -l -yl>ethytk 

jyfrutyramlite hydfPchlQrite 

5 AlWRWBenzdo^methvl-g^o^^ 

1-v»VDlDBrldlrv1-vt1^thvn^arbamic acid tart-butyl ester 

According to Genera) Procedure A, 420 mg (1.94 mmol) of N+BOC-O- 
benzyl-D- serine and 571 mg (1.94 mmol) of 4-(2-keto-1 -benzimldazofinyi) 
piperidine were coupled and the product purified by silica gel chromatography 
10 (1:1 v/v EtO Ac/hexanes) to afford 630 mg of 1A. 

1H NMR (CD3OD 250MHz) 5 7.18-7.44 (m. 6H) ( 6 -85-7.10t(m, 4H), 
4.1 6-4.84 (m, 6H), 3.60-3.74 (m, 2H), 2.73-2.90 (m, 1H), 2J25-2.67 (m, 2H), 
1.71-1.90 (m, 3H), 1.45-1.55 (m, 9H). 

B. fRM-M-lf2.Amlno-3-bar^ow-nmDi^ 
15 dihvdrp-benzoimidazol2-ona 

According to General Procedure B v 630 mg (1.27 mmol) of the product 
from 1A was deprotected to afford 550 mg of 1B. 
c. (HI-fRVPPn^to^ftthyR^^ 

benzolmidazoM-vflDtperidln-l-Yt]-^ 
20 add terfcbutyf ester 

According to General Procedure A. 44 mg (0.22 mmol) of N-t-BOC-a- 
methylalanine and 78 mg (0.20 mrnof) of 1B were coupled, and the product 
was purified by silica gel chromatography (10:1 .5 v/v EtO Aciiexanes) to give 
24mgof 1C. 

25 1 H NMR (CDCI3 250MHZ) 6 925-9.40 (d, 1H), 6.78-7.41 (m, 8H), 4.79- 

5.30 (m f 3H), 4.45-4.65 (m, 3H) t 4.17-4.42(m, 1H), 358-3.79 (m, 2H), 2.62-3.45 
(m, 2H) f 2.19-2.47 (m, 2H), 1.75-1.98 (m, 3H), 1.38-1.55 (m, 15H). 

D. frAmlno-NHHRVben^ 
dlhvtiro-ben^QlmWaaiol-vvlVplperMla-l -yn-ethyMspbutyramldfl hydrochloride 
30 The product from 1C was deprotected according to Genera) Procedure 

C to give 15 mg of the title compound as a white solid. 

1H NMR (CD3OD 250MHz) 6 759-7.41 (m, 7H). 6.93-7.15 (m, 4H), 
5.12-5.22 (m f 1H), 4.42-4.76 (m, 5H), 4.20-4.30 (m, 1H), 3.70-3.B6 (m, 2H), 
3.28-3.25 (m, 1H), 222-2.49 (m, 1H), 1.75-1.92 (m, 2H), 1.53-1.61 (8, 6H). 
. 35 MS (CI, NH3) 480 (MH+) 

Example 2 

3-Am?no-N-f1-ffl)-banzvloxvmBthvf^^ 
benzoimldazol-1 -vh-Dlperidin-1 -yf}-ethyn-3-meth y l-butyramida hydrochloride 
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A. f2-(1-fR^Benzvlox\mtethYl^ 
benzolmldazoH-vtVpiDeridiryl-yll-eth^^ 
carbamlc acid tert-butyl ester 

According to General Procedure A, 78 mg (0.20 mmol) of 1B and 48 mg 
5 (0.22 mmol) of 3-tert-Butoxycarbonylamlno-3-methyl-butyr1c acid were coupled 
and the product purified by silica gel chromatography (10:1.5 v/v EtO 
Ac/hexanes) to give 108 mg of 2A as a dear oil. 

1H NMR (CDCI3 250MHz) 5 7.19-7.38 (m, 5H), 6.79-7.17 (m, 5H), 
5.22-5.52 (m, 2H), 4.82-4.97 (m, 1H), 4.49-4.63 (m, 3H), 4.20-4.38 (m, 1H), 
10 3.60-3.72 (m, 2H) ( 3.03-3.32 (m, 1 H), 2.50-2.82 (m, 3H), 2.1 1 -2.49 (m, 3H) f 

1.77- 1.98 (m, 2H), 1.35-1.53 (m, 15H). 

B. 3-Amino-N^WRVbenzvlQxyme^ 
benzoimidazoH-vlVDiDeridin-1-vn-eth^ hydrochloride 

According to General Procedure C, 94 mg (0.16 mmol) of 2A was 
15 deprotected to give 58 mg of the title compound as a white solid. 

1 H NMR (CD3OD 250MH2) 8 7.20-7.44 (m, 6H), 6.88-7.24 (m, 4H), 
5.13-5.23 (rn, 1H), 4.20-4.83 (m, 6H) t 3.65-3.82 (m, 2H), 2^1-2^0 (m. 6H), 

1.78- 151 (m f 2H), 1.32-1.40 (bs, 6H). 
MS (a, NH3) 494 (MH+). 

20 Example 3 

fflV^enzvloxv-2-(2-tBrt-butoxvca^^ 

propionic add 

To 1.83 g (6.2 mmol) of N-t-BOGO-benzyl-D-serine In 35 mL of DMF 
was added 1.02 g (7.4 mmol) of potassium carbonate followed by 0.92 g (6.5 

25 mmol) of todomethane. The mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of 
water, and extracted three times with ethyl acetate. The combined organics 
were washed five times with water and once with brine, dried over MgS04 and 
concentrated. The crude (R)-3-Benzyloxy-2-tert-butoxycarbonylamlno- 

30 propionic add methyl ester was then deprotected according to General 

Procedure B and 0.84 g (4.02 mmol) of the resulting (R)-2-Amino-3-benzyloxy- 
proplonlc add methyl ester was coupled to 0.81 g (4.02 mmol) of N-t-BOC-o- 
methylalanine to give 1.80 g of (R)^-Benzytoxy L 2H24ert-butc»cycart>onylamino- 
2-methyl-propionyiamino)-propionic add methyl ester. The crude product was 

35 hydrolyzed according to the method outlined In General Procedure 0, and 1.60 
g of the title compound was recovered as an oil which solidified on standing. 

1 H NMR (CDCI3 300 MHz) 5 730 (m, 5H), 7.10 (d, 1H), 5.07 (bs, 1H), 
4.68 (m, 1 H), 4.53 (q v 2H) 4.09 (m, 1 H), 3.68 (m, 1 H), 1 .3-1 .5 (m, 15H) 
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Example 4 

2-Amlnc>^41-mUlHMnd 0 ^ 

ben2oimid^oU1-vlVDip6ridifv1.yn^thylVisQfautvramidB 

a. mV2-Amlnc>^flH-lndp^W)-pn)plpnte acti methyl ester 
5 To 4.92 g (1 6-2 mmol) of N^-BOC-D-tryptophan in 1 00 mL of DMF 

was added 2.46 g (17.8 mmol) of potassium carbonate followed by 2,41 g (17.0 
mmol) of iodomethane, and the mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with water, and 
extracted three times with ethyl acetate. The combined organlcs were washed 
1 o five times with 500 mL of water and once with brine, dried over MgS04 and 
concentrated to give 4.67 g of a white solid. The crude (R)-2-tert- 
Butoxycart)onytamino-3-(1H-lndol*3-yl)-propionic acid methyl ester was 
deprotected according to General Procedure B to give 4A as an orange ofl in 
quantitative yield. 

15 B. (R)-g-(2-tert-Butp?^rbQny^ H- 

lrato1-fryl)-pro?1qnte ecM methyl ester, 

According to General Procedure A 1.55 g (7.1 mmol) of 4 A was coupled 

to 1.44 g (7.1 mmol) of N-t-BOC-a-methyl alanine to give an oil which was 

purified by eilica gel chromatography using a gradient of 10% t 20%, 30%, 40% 
20 and 50% ethyl acetate In hexane to afford 1 32 g of (R)-2-{2-tBrt- 

Butoxycarbonylamino-2-methyl-prop^ 

acid methyl ester. 

c. (R)-fr(frtert-Butoxyra^ 

indol-fryn-proplonlc acM 
25 The product from 4B was hydrolyzed according to the method described 

in General Procedure D to give 1.03 g of 4C as an orange foam. 

1 H NMR (CD03 300 MHz) 6 7.61 (d, 1H) f 7.48 (d, 1H). 7.27 (t, 1H) f 

7.10 (t, 1H), 4.81 (bs, 1H), 3.35 (m, 1H), 1.48 (s, 6H), 1.32 (s, 8H). 

MS(CI,NH3)390(MH+) 

30 D. (HVffiHimrKlri^Ylmeth^ 
benttimidOTQH-ylHripqri^ 
acM tert-hMtyl ester 

According to General Procedure A, 75 mg (0.19 mmol) of 4C was 
coupled to 39 mg (0.18 mmol) of 4-(24eto-1-benz!m!dazoIinyl)plperidine and 
35 . the product was purified by silica gel chromatography (99:0.5 v/v 
CHC&MeOH) to give 90 mg of 4D as a white foam. 

E. 2-Amfno-Mf 1 4 RU 1 H-fndol^-vlmflthvl^-nxo-244-f2-oxo-2.^ 

tfihyctrfrbenzotmtdreoH-^ 
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According to General Procedure B, 90 mg (0.15 mmol) of 4D was 
deprotected to give 70 mg of the title compound as a yellow solid. 

*H NMR (CDCI3 250MHz) (1 :1 mixture of rotamers) S 8.80 (bs, 0.5H), 
8.58 (bs, 0.5H), 8.48-852 (dd. 1H), 753 (d. 1H), 752 (d, 1H). 754-7.40 (m, 
5 1.5H), 6.93-7.12 (m, 7H), 6.65-6.71 (m, 1H), 4.70-4.88 (m, 1H), 4.39-4.45(m, 
0.5H), 4.08-4.39 (m, 0.5H), 3.72-3.92 (m,1H), 2.80-2.99 (05H), 2.50-2.66 (m, 
0.5H), 1.92-2.41 (m, 3H), 150-1.82 (m, 11H). 
MS(Cl f NH3)4B9(MK+) 

Example 5 

10 fffl-g-r2-f2-Am1no-2-meth^ 

1.2,3.4-tetrahvdro-isonutnoline-6-carfaoxy»c ad d methyl ester hydrochloride 

A. 6-Hvdroxv-3.4-dihvdro-1 H-israuinoline-g^arboxyllc add tert-buM 

ester 

To 4.75 g (20.7 mmol) of 1^ f 3 t 4-Tetrahydro-isoquInoDn-6-d 
15 hydrobromlde (see 7D) in 150 mL of 1:1 watendioxane at 0°C was added 4.95 
g (22.7 mmol) of di-tsrt-butykficarbonate and sufficient IN NaOH to maintain 
the pH of the solution between 10 and 10.5. The Ice bath was removed after 
30 mln and the reaction was stirred at room temperature for an additional 2 h. 
The solution was concentrated, diluted with water and acidified with 1 N HQ. 
20 The mixture was extracted three times with ethyl acetate, and the organic 
phase was washed with water and brine, dried over MgS04 and concentrated 
to give 5.24 g of crude product. The product was crystallized from 
hexane/ether to give 3.99 g of 6A as a soBd. 

B. ^(4.TrifluoKvmethanefiulforiyloxvV3.4^lhydm-1KMsooulnollne-2- 
25 carboxyBc erid tert-butyl ester 

To 3.97 g (15.94 mmol) of 6A bi 13 mL of methylene chloride was added 
8.2 mL (101.4 mmol) of pyridine and the mixture was cooled to 0°C. A solution 
of 3.16 mL (18.81 mmol) of trtflic anhydride in 26 mL of methylene chloride was 
then added dropwise to the stirring mixture over 20 mln. The mixture was 
30 stirred for 30 mln. at 0°C and then poured into saturated brine and extracted 
with ether. The ether phase was washed three times with 1N HCI, and once 
each with water and brine. The solution was dried over MgS04 and 
concentrated to give 6.08 g of 5B as an o(l which crystallized on standing. 

c. 3.4-PlhYdro-imsociulnp|lne'2,6"tiicarboxyilc add 2-tert-butvl ester- 
35 frmethyl ester 

A Parr bottle containing 381 mg (1 .0 mmol) of SB, 6 mg (0.03 mmol) of 
palladium acetate, 25 mg (0.06 mmd) of 1,3»bts(dipheny!phosphlno}propane, 
0.28 mL (2.0 mmol) of triethylamlne in 4 mL of dimethytformamide and 1.8 mL 
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of methanol was charged to 5 psl with carbon monoxide, and the mixture 
agitated for 0.5 h. The mixture was then heated to 60 e C and the pressure 
increased to 30 psl of carbon monoxide, and the mixture agitated overnight. 
After cooling to room temperature, the mixture was dissolved In ether and 
5 washed three times with water and once with brine. The solution was dried, 
over MgS04 and concentrated to give 365 mg of 5C as an oil. 

D. l.2 l 3,4>TQtrahydro-lgwM{np)in&-6^arbQXYtlc arid methyl fister 
According to General Procedure B, 563 mg (1.93 mrnol) of 6C was 

deprotected to give 370 mg of 5D as an oil. 
10 E. (Ryg-f2-(2^rt-ButQwrar^ 

nWndol^-vn^roDionv^1.2.3.4^ acid 

methyl ester 

According to General Procedure A, 303 mg (1.59 mrnol) of 5D was 
coupled to 61 7 mg (1.59 mrnol) of 4C and the product was purified by silica 
15 gel chromatography ( 1:1 v/v ethyl acetaterhexanes) to give 866 mg of 5E. 

F. f RW2-r2.(2-Amino-2 Wh^DropionylamlnoVa,r 1 H-tndol-3-VlW 
DmpionYl1-1.2.3.4-tetrahYdro4g^ acid methyl ester 

hydrochloride 

According to General Procedure C, 60 mg (0.107 mrnol) of 5E was 
20 deprotected to give 41 mg of the title compound as a solid. 

1H NMR (CD3OD, 300MHz) S (1:1 mixture of rotamers) 7.79 (d, 0.5H), 
7.54-7.65 (m, 2L5H), 729 <d, 0£H), 7.17 (d, 0.5H), 6.95-7.10 (m, 3.5H), 6.61 (d, 
0.5H), 5.28-5.30 (m, 1H), 4.61-4.70 (d, 0.5H), 4.42-451 (m, 1H), 4.10-4.19 (d. 
0.5H), 3.87 (d, 3H), 3.54-3.12 (m, 1H). 3.17-3.34 (m, 3H), 253-2.74 (m, 1H), 
25 2.36-2.51 (m, 0.5H), 2^)8-2^1 (m, 0£H) # 136 (s. 6H). 
MS(a,NH3)463(MH+) 

Example 6 

2-Amino-N41-ffl>-benzYtoxymfl 

|soqtilnolin-g-yih^p^thylhl60butyrflmlclfl 

30 A. 7>Nitro-1.2.3.4.tetrahydro-isooulnoline 

To 43.1 g (324 mrnol) of 1^,3,4-tetrahydro-isoquinoline was added 160 
mL of concentrated sulfuric add with ice bath cooling. Potassium nitrate 352 g 
(348 mrnol) was added in portions to the stirring mixture, while maintaining an 
internal temperature below 5°C. The mixture was allowed to stand at ambient 

35 temperature for 72 h, and then basified with aqueous ammonia and extracted 
four times with chloroform. The combined org antes were dried over MgS04 
and concentrated to give a dark brown oil. The oil was dissolved In 240 mL of 
ethanol and 40 mL of concentrated hydrochloric add was added to the mixture 
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with cooling. The precipitated material was collected by filtration and washed 
with cold ethanol to give 25.0 g of a tan solid. The crude material was 
partitioned between 1N NaOH and ethyl acetate. The ethyl acetate layer was 
washed once with brine, dried over Na2S04 and concentrated. The dinitrated 
5 tetrahydroisoqulnoline was removed by crystallization from ether/hexanes. 
The mother liquor was concentrated to give 2.19 g of 7-Nttro-1 ,2,3,4-tetrahydro- 
isoquinoline. 

B. (H1-fRVBenzv1oxvmBth^^^ 
yn-g-oxo^thylcarbanrwvTM-m^^ acid tert-butvl ester 

10 According to General Procedure A, 100 mg (0.57 mmol) of 6A and 226 

mg (0.60 mmol) of 3 were coupled, and the product was purified by silica gel 
chromatography (99:1 v/v CH2Cl2:MeOH) to give 220 mg of 6B as a white 
foam. 

C. /1-f2-f7.Amlntv9.4-dihvdm-1 H-lsoqiifnollrv2-vlV1^RW 

15 hfln^nxymethyt^^x^thylrarbamQYlVI >methyl>ethyf}-cartemfc acid tert- 

butyl ester 

To a solution of 222 mg (0.41 mmol) of 6B In 2JS mL of ethanol and 1.5 
mL of water was added 110 mg (1.96 mmol) of Iron powder, and 12 mg (0.22 
mmol) of ammonium chloride. The mixture was refluxed for 45 min, and 

20 another 1 1 0 mg of iron powder, and 24 mg of ammonium chloride was added 
to the reaction mixture and refluxing continued for another 1 h. The hot 
solution was filtered through celtte and concentrated. The residue was 
dissolved in ethyl acetate and washed once each with water and brine, dried 
over Na2S04 and concentrated. The product was purified by silica gel 

25 chromatography (982 v/v CHC&MeOH) to give 147 mg of 6C as a white foam. 
MS (CI, NH3)511(MH+) 

D. MW1-fRVBenzyloxYmethyt-2^^Bt^^ 
isogu1nbiin*2-yn*2>oxo-flthylcflrfaamoylM >methyl-ethyl)-cart>amlc add terfcbutyl 
ester 

30 To a solution of 66 mg (0.13 mmol) of 6C In 3 mL of methylene chloride 

was added 0.40 mL (6.67 mmol) of methyl fsocyanate, and the mixture was 
stirred for 17 h under nitrogen at 24°C. The mixture was concentrated and the 
product was purified by silica gel chromatography (982 v/v CHCi^MeOH) to 
give 55 mg of the title compound as a white foam. 

35 E. g-Amlno-N^WRlbenzvloyvme^ 

tiihyrinHH^spqMlnplin^^ 

According to General Procedure B, 55 mg (0.097 mmol) of 6D was 
deprotected to give 41 mg of the title compound as a white foam. 



Printed from Mimosa 10/14/1997 13:38:39 page -67- 



WO 96/35713 



PCI7IB95/D0333 



-68- 

1H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) 8 8.37-8.52 (m, 1H), 
7.54 (bs, 0.67H), 7-41 (bs, 0.33H), 7.1 i -7.31 (m, 7H), 6.89-7.03 (m f 2H), 5.52- 
5.60 (m, 0.67H), 5.42-5.50 (m, 0.33H), 4.64 (bs, 1H),4.59 (bs, 1H), 4.50 (d, 2H), 
4.42 (bs, 1H), 3.61-3.90 (m, 4H), 2.62-2.77 (m. 4H), 1.55-1.72 (bs, 2H). 1.32 (s, 
5 6H). 

MS(CI,NH3)468(MH+) 

Example 7 

2-Amino-N-f1-mWbefttYlox^ 

dihydro-1 H-tsoqumo??n-2-vn>2-oxo-ethvn-lsobutvramlde 
10 A. Phenyt-carbamlc add tert-butvl ester 

To a solution of 21 .8 g (100 mmol) of dl-tert-butyWicarbonate In 1 L of 
methylene chloride was added 10.0 g (100 mmol) of aniline. The mixture was 
stirred at 24°C overnight and then concentrated. The residue was dissolved in 
ether and washed ten times with dilute aqueous acetic add, once each with 1N 
15 NaOH and brine, dried over MgS04 and concentrated to give 8.6 g of 7A as a 
white solid. 

b. g-tfirt-Butoxycar^nytpmlnoi>hCTvtfr9fQnlc hbM 

To 8.00 g (41 .4 mmol) of Phenyt-carbamic add tert-butyl ester In 103 mL 
of tetrahydrofuran at -78°C, 58.5 mL (99.5 mmol) of 1.7M tert-butyllithium in 

20 pentane was added dropwise. The mixture was warmed to '20°C and stirred at 
that temperature for 1 h after which time the reaction was cooled to ~78°C t and 
12.2 mL (107.7 mmol) of trimethylborate was added dropwise. The mixture 
was concentrated and 500 mL of ether and 125 mL of 1 N HQ was added. The 
mixture was stirred at 24°C for 1 0 min. The layers were separated and the 

25 ethereal portion was washed once each with water and brine, dried over 
MgS04 and concentrated. The product was purified by sQicagel 
chromatography (50:50 v/v EtO Acrhexanes) to give 4.49 g of 7B as a foam. 

1 H NMR (CDCI3 300MHz) 6 9.16 (s, 1H), 8.85 (d, 1H), 7.37 ft 1H), 
7.06 ft 1H), 1.48 (s,9H). 

30 C. 6-Methow-1 .2.3.4-tetrahvdro-isoqulnollnB 

To 20.0 g (132 mmol) of B-(m-methoxy) phenylethytamine was added 
20.4 g (140 mmol) of 20% formaldehyde solution, and the-mixture heated at 
* 85°C for 1 h. After cooling to room temperature, the mixture was extracted with 
benzene. The organic phase was washed three times with water, once with 

35 brine, dried over Na2S04 and concentrated to give 26.8 g of an oil. To the 
resulting oil was added 26.0 g of a 20% aqueous hydrochloric add solution, 
and the mixture was heated at B5°C for 45 min. The mixture was basified with 
1N NaOH to pH 1 1 and extracted with ether. The ether layer was washed with 
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water and brine, dried over MgS04, and evaporated. The crude product was 
purified by silica gel chromatography using a gradient of 5%, 10%, and 20% 
methanol in chloroform to give 8.00 g of 7C as an oil. 

D. 6-Hvdroxv-a.4^ihvdre>-1H-lsoquinQlinQ-2^arboxvlic add benzyl 

5 ester 

A solution of 8.00 g (49 mmoi) of 6-Methoxy-1 A 3,4-tetrahydro- 
isoqulnofine in 196 mL of 48% hydrobromic acid was refluxed for 3 ft The 
mixture was then concentrated and coevapo rated several times with ethanol. 
The resulting slurry was filtered and dried under vacuum to give 7.43 g of 

10 1£3,4-Tetrahydro-isoquinonn-6-ol hydrobromkte as a solid. To 7.38 g of the 
crude hydrobromide dissolved In 1 17 mL each of dloxane and water was 
added 6.34 g (35.3 mmol) of benzyl chloroformate with ice bath cooling. A 1M 
solution of potassium carbonate was slowly added until a pH of 10 was 
maintained. The mixture was stirred overnight at room temperature. Excess 

15 dioxane was removed by evaporation, and the resulting aqueous mixture was 
acidified with 1 N HCI and the product extracted with ethyl acetate. The organic 
portion was washed with water and brine, dried over Na2S04 and 
concentrated to give 10.4 g of an dl which was crystallized from ether/hexane 
to give 7.05 g of 7D as a solid. 

20 E. 6-(2-tert-Butoxvcarbonvlamm^ 

2-cgrfrQxy|ip ftcitf hensyl ester 

To a solution of 4.00 g (14.1 mmol) of 7D in 11 mL of methylene chloride 
was added 7.09 g (89.7 mmoi) of pyricfine. The mixture was cooled In an Ice 
bath, and a of 4.70 g (16.7 mmol) of triflic anhydride was added to the stirring 

25 solution over 20 min. Once the addition was complete, the mixture was stirred 
at 0°C for 30 min. The reaction mixture was then poured into brine and the 
product extracted with ether. The ether phase was then washed three times 
whh 1N HCI, once each with water and brine, dried over MgS04 and 
evaporated to give the 6-^rifluoro-methanesulfonyloxy)-3,4-dihydro-1H- 

30 isoquinoilne-2-carboxyllc acid benzyl ester as an oil which crystaJHzed on 
standing. 

A mixture of 4.10 g (10.3 mmol) of crude 6-(Trifluoro- 
methanesulfonytoxy)^,4-tfhydro-1H-isoqulnoline-2-carboxylic add benzyl 
ester, 325 g (13.7 mmoi) of 7B, 1.0 g of 
35 tetralds(triphenylphosphine)palladium(0), 3.77 g (27.3 mmol) potassium 
carbonate, 45 mL toluene, 28 mL ethanol, and 18 mL of water were heated at 
90°C overnight The mixture was diluted with ethyl acetate and washed twice 
with saturated aqueous sodium bicarbonate, once with brine, dried over 
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MgS04 and concentrated to give an oil which was purified by silica ge! 
chromatography (85:15 v/v hexanes:EtO Ac) to give 3.80 g of 7E. 

F. 6-f2>Amino-DhenvlV3.4-dihvdro-1 H-tsoquino»nQ-2-cflrfaoxvllc acid 
benzyl ester 

5 TTie product from 7E 3.80 g {83 mmcri) was deprotected acconfing to 

General Procedure B to give 2.63 g of 7F as a glass. 

G. 6-T2-f3-Meth\rf-ureido>-Dhenv1T-3.4^ihydro>1H-iCTnijinollne-2- 
carboxvfic acid benzyl ester 

To a solution of 1 .36 g (3.8 mmol) of 7F in 45 mL of methylene chloride 
10 and 0.403 g (3.99 mmol) trtethylamine was added a solution of 0.376 g (1.27 
mmol) triphosgene in 8 mL of methylene chloride dropwise. The mixture was 
stirred at room temperature for 5 h. The mixture was purged with nitrogen for 
25 min and then concentrated. The residue was dissolved In 21 mL of 
methanol and 15.8 mL of 40% aqueous methylamlne was added to the stirring 
15 solution. The mixture was stirred at room temperature for 72 h and then 
concentrated. The mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over MgS04 and 
concentrated to give a foam which was crystallized from ethyl acetate/hexanes 
to give 0.71 1 g of 7G as a white solid. 
20 H. 1 -Methyi-3-f2-n ^.3.4-tetrahvdrt>-isoa ulnolin>6>ytVoh enviUjnaa 

To 0.70 g (1.69 mmol) of 7G in 10 mL ethanol was added 0.350 g of 
10% pallacfium on carbon and the mixture hydrogenated at 55 psl for 1.5 h. 
The catalyst was removed by filtration through celtte, and the mixture 
concentrated. 7M was obtained in quantitative yield ami used in the following 
25 step without purification. 

I. (1-(R)-penzy|pyypieihy|-2^ 
1 WsoQuino!in-2-vrV2K>xo^thv1VcaTtoamto acid tert-buM ester 

According to General Procedure A, 160 mg (0.53 mmol) of 7H and 157 
mg (0.53 mmol) of N-t-B0C-O-benzyH)-serine were coupled . The product 
30 was purified by silica gel chromatography (60:40 v/v EtOAchexanes) to give 
211 mg of 71 as a foam. 

J. 1-f2-r2-f2-Amlno>3-benzvloxv-DmnionvlV1 .2.3.4-tetrahvdrp. 
isoouinolln^-vn*DhflnyiW3-methvl-urea 

Following the method outlined in General Procedure B, 205 mg (0.367 . 
35 mmol) of 71 was deprotected to gtve 132 mg of 7J. 

• K. fHHR)-Pen^Pwmg%*-?^^ . 
fflhydrp-lH-ispquinolm-fryl^ 
fltirttfirt-frvrtyl ester 
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According to General Procedure A, 130 mg (0.28 mmol) of 7J and 58 
mg (0.28 mmol) of N-t-BOC-a-methyJaJanine were coupled and the resulting 
product was purified by silica gel chromatography (7525 vAr EtOA&hexanes) 
to give 142 mg of 7K as a foam. 
5 L. 2-Amiro4sm-fnVben2YloxY^^ 

3.4- dlhvdro-1H-lsooumolin-2.Yl^ 

According to General Procedure B, 142 mg (022 mmol) of 7K was 
depmtected to give 96 mg of the title compound as a white foam. 

1H NMR (CDCi3 300MH2) 6 8.32 (m, 1H), 7.86 (m, 1H), 7.01-7.45 (m ( 
10 12H) f 6.10-653 ^,1^,5.09^27^1^.443-4.84^,5^,3,60-3.85^, 
3H), 2.62-2.96 (m, 6H), 1,32 (bs, 6H). 
MS(C! f NH3)544(MH+) 

Example 8 

(RVN-[3^H2-(2-Amino-frmfi^ 

15 DiDeridtTV4-\^thv1lbBnzo^^^ 

A. N-r3-(2-Piperidln^yl^thylUiflnz^^ 
4^2*(6-Benzoylamlno^enzo[d]isoxazol^yl)^thyq-piperidine*1» 

caifcoxylic add tert-butyt ester was prepared as described by Villabolos et al., 
In J. Med. Chem. 1994 37 p2721-24 (example 2h). According to General 
20 Procedure B, 200 mg (0.44 mmol) of this material was then deprotected to give 
BA in quantitative yield. 

B. fW24442-f6-Benzovlaminp^ 
y!V1-fflWben;^oxYm9thyl-2-oxo^ 

aptt tert-Ewtyt ester 

25 Following the method outlined In General Procedure A, 55 mg (0.16 

mmol) of 8A and 60 mg (0.16 mmol) of 3 were coupled and the product was 
purified by silica gel chromatography (60:40 v/v ethyl acetatBihexanes) to give 
8B as a foam. 

C. fRVN-f3-(frfH2-f2-Amta^ 

30 prppionylVDlperidin*4*yl}-ethyl)*bBn2Qfdlisoxa20l-6-ylV 
benramldft 

According to General Procedure B f 29 mg (0.04 mmol) of 8B was 
deprotected to give 20 mg of the title compound as a foam. 

1H NMR (CD03 250MHz) (1:1 mixture of rotamers) 58.19-8.31 (m, 2H), 
35 8.09 (m,1H), 7.93 (d,2H) 7.38-7.52 (m, 5H),720-7.3B (m, 4H), 5.01-5.16 (m, 
1H), 454-4.67 (m, 1H), 4.42-453 (q, 2H). 350-4.03 (m, 1H), 354-3.68 (m, 2H), 
2.84-3.01 (m f 3H), 2.37-2.70 (m, 6H), 1.49-1.88 (m, 5H), 1.40 (s, 6H). 
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Example 9 

N42-r^Acetvlamino-3.4^1hYdr^ 

oxo-ethylV2-aiTHnQ^sQbutyramide 

A. f1-f2-(7-Ac^amintv3.4^hYdrtM^ 

5 benzvloxvmet^ acid tert- 

butyl ester 

To a mixture of 75 mg (0.15 mmol) of 6C, and 36 mg (0.44 mmol) of 
sodium acetate In 2 mL of methylene chloride was added 12 mL (0.16 mmol) of 
methanesulfonyl chloride and the resulting mixture was stirred overnight at 
10 24°C. The mixture was diluted with 20 mL of ethyl acetate, and washed three 
times with 1N NaOH, and once each with 1N HCI and brine. The solution was 
dried over MgS04 and concentrated to give 62 mg of 9A as a clear oil. 

B. N42^Acaiyiamtnp^,4^hy 

benzvtowmeth\ri-2^yp-et^ 
15 According to General Procedure B, 52 mg (0.091 rnmol) of 9A was 

deprotected and 26 mg of the title compound was obtained as a clear oil. 
1H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) 6 8.33 (d, 1H), 

7.65 (s ( 0.67H), 7.56 (s f 0.33H), 7.15-7.38 (m, 7H), 6J9-7.19 (m, 1H), 5.10-5.23 

(m, 1 H), 4.65-4.72 (m, 2H), 4.42-4.50 (m f 2H). 3.55-3.87 (m, 5H), 2.65-2.82 (m, 
20 2H), 2.16 (e,3H), 1.34 (s,6H). 

MS(CI,NH3)453(MH+) 

Example 10 

2-Amlno-N-f1-fflV^n2ylox\™eth^ 
auinazollrv3-vl Wnioeridln-1 >vlVethvlVlsobutvramida hydrochloride 
25 A-M^1-m^enzy<oxymeth^2^ 

ouinazolin^vlVplPBridiivl >ylVethvlcarbamovlU1 -methvlethvn-carbamic acid 

tert-butyl eater 

Following the method outlined in General Procedure A, 14 mg (0.052 
mmol) of 3,4-Dihydro-1H-quinazoIin-2-one and 21 mg (0.055 mmol) of 3 were 
30 coupled and the product was purified by silica gel chromatography (99:0.75 
v/v CHC(3:MeOH) to give 27 mg of 1 0A as a clear oil. 

B. 2-Am1no^4l4m^pn7v1oxvmBthvl^ 
gH-ouinazolfn-3-Yn-oiDeridln-l -yn^thyft^sobutyramlde hydrochloride 

According to Genera) Procedure C, 27 mg (0.045 mmol) of 10A was 
35 deprotected to give 21 mg of the title compound as a yellow solid. 

1H NMR (CD3OD 250MHz) 5 7.20-7.41 (m, 6H), 7.03-7.20 (m. 2H) t 
6.73-7.01 (m t 1H), 5.11-5.22 (m. 1H). 3.9*4.79 (m, 8H). 3.70-3.84 (m, 2H). 
3.10-326 (m, 1H), 2.61-2.90 (m, 1H). 1.B5-232 (m. 2H), 1.55-1.78 (m t 9H). 



Printed from Mimosa 10/14/1997 13:38:39 page -72- 



WO 96/35713 



PCI7IB9S/00333 



-71- 

MS(CI, NH3)494(MH+) 

Example 11 

2-AmiTO-N41-fm-b B n2vlox^^ 
methanesulfonvtamlno-Dhenvn^.4Kifo^ 
S Isobutvramide hydrochloride 

A. 6-f2-Methanesutfonvlajnino^h^ 

cartpxyllc acid bgp^yl ester 

To 249 mg (0.695 mmol) of 7F and 84 mg (0.083 mmo!) of triethylarrtne 
in 3.5 mL of methylene chloride was added 87 mg (0.765 mmol) of 

10 methanesutfonyl chloride and the mixture stirred overnight at 24°C. An 
additional 16 mg of trlethylamine and 18 mg of methanesuHonyl chloride were 
added, and the mixture stirred for an additional 6 h. the reaction mixture was 
poured into an aqueous sodium bicarbonate solution, and the product 
extracted twice with methylene chloride. The combined organics were dried 

15 over Na2S04 and concentrated. The product was purified by silica gel 
chromatography (2:1 v/v hexanes:EtOAc) to give 291 mg of 11 A as an on. 

B. N-rg-/1 .2.3.4-Tetrahvdro-lsoQulnolin.fi-yf)-phanyn- 

mettianeEulfonamldfi 

A mixture of 280 mg (0.642 mmol) of 11 A and 160 mg of 10% palladium 
20 on carbon in 20 mL of ethanol was hydrogenated at 50 psl for 2 h. An 

additional 100 mg of catalyst was added and the hydrogenation continued for 
an additional \JSh. The catalyst was removed by filtration through celite, and 
the solution concentrated to give 120 mg of a white solid which was 
recrystallized from methanol/hexane to give 61 mg of 1 1 B as a white solid. 

3.4-dihydro-1 H-lsoquinoKn-2>yfl-2-oxo-ethylcarbamQyi>-1 -me^yl-ethvi^ 

carbamlc acid tort-butyl eaai 

According to the method outlined in General Procedure A, 55 mg (0.18 
mrnol) of 11B, and 68 mg (0.18 mmol) of 3 were coupled and the product was 
30 purified by silica gel chromatography (1 :1 v/v hexanesrethyi acetate) to give 15 
mgof HCasafoam 

D. 2-ArTO'no-N-H-/m-benzvlo)^ 
phenyn-a.4^lhYdrck1H^soquino^ 
hydrochloride 

35 According to General Procedure C, 15 mg (0.02 mmol) of 11C was 

deprotected to give 10 mg of the title compound as a white solid. 
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1HNMR (CD3OD 250MHz) (1:1 mixture of rotamens) 8 8.28 (d,1H), 
7.14-7.52 (m, 12H),5.14-5.37 (m f 1H), 4.69-4.82 (m, 3H), 4.46-4.56 (m ( 2H), 
3.70-3.93 (m, 4H) ( 2.75-3.06 (m, 2H), 2,72 (s, 3H), 1 J52 (bs # 6H). 
MS(CI,NH3)565(MH+) 
5 Example 12 

2-Amlno-N-fl-mybenzvtoxvme^ 

plperidf rv1 -vn-ethv!1^sobutyramide hydrochloride 

A. (1^1-fRVBerizvloxYmet^^ 
oiDeridtn-l-yn-ethylcarbamoY^ tert-butvl ester 

10 According to the method outlined in General Procedure A, 30 mg (0.13 
mmol) of 4-(N-propionylaniIino)-pfperldine and 48 mg (0.13 mmol) of 3 were 
coupled and the product was purified by silica gel chromatography (1:1 v/v 
hexanesrethyl acetate) to give 67 mg of 12A as an OH. 

B. g-Arn'mo-ISHI -f RH>?pzytomrclhy1-2^^ 

15 ^inoVplpgrttfl^VylVQthyn^ffll^rtyramWe hydrpchlorttifi 

According to General Procedure C, 67 mg (0.11 mmol) of 12A was 
deprotected to give 50 mg of the title compowd as a white soM 

1H NMR (CD3OD 250MHz) 6 7.11-7.47 (m, 12H), 5.00-5.10 (m ( 1H) t 
4.63-4.81 (m t 2H), 4.49-4.62 (m, 2H), 4.27-4.38 (m, 1H), 3.94^.21 (m, 1H), 
20 3.45-3.68 (m, 2H), 2^3^23 (m f 1H), 2.62-2.80 (m, 1H), 1.81-2.00 (m. 4H), 1.52 
(s, 6H), 1.07-1.38 (m, 3H), 0.97 (t, 3H). 
MS (CI, NH3) 495 (MH + ) 

Example 1 3 

(RVN-{2-ffr(2-AminP-a-m^ 

25 2.3-dihvdro-1 H -lsclndol-5-vll-banzamlde hydrochloride 

A. fRM141WS-AmlrK>-1.3^lhydro-isolndole-2-carbon^ 
vn-ethvicarhamoyn-1 -methylethvlWarfaamic add tert-butvl ester 

According to General Procedure A, 330 mg (2.46 mmol) of 43C and 960 
mg (Z46 mmol) of 4C were coupled and 1.10 g of 13A was recovered as a 
30 yellow solid. 

B. fflWl-f1-f5-Be nzovlamino-1.3-dfo^ 
indol-3>vl^ethvtcarbamQyr]>1 -rathylfithvlV-carbflmic acid tert- 

frtiyl ester 

A mixture of 300 mg (0.59 mmol) of 13A, 98 mg (0.69 mmol) of benzoyl 
35 chloride and 85 mg (0.69 mmol) of 4-dimethylamfnopyrfdlne in 5 mL of 
methylene chloride was stirred overnight at room temperature. The mixture 
was diluted with chloroform and washed twice each with .10% hydrochloric 
acid, saturated aqueous sodium bicarbonate and brine. The solution was 
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dried over MgS04 and concentrated and the product was purified by silica gel 
chromatography using a gradient of 75% ethyl acetate in hexane to 100% ethyl 
acetate to give 60 mg of 13B && a white Solid, 

C. (RVN4242-f2-Amlno>2-mBthvl- D roDionvlamino^MmndoUa-v1U 
5 Pfopionvn-2.3Kiih^ro-1H-isoindoU5>yn- benzarnide hydrochloride 

To 60 mg (0.10 mmol) of 13B in 2 mL of ethand was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and dissolved in a trace 
amount of methanol. Methylene chloride was added until the product 
10 precipitated from solution giving 50 mg of 13C as a white solid. 

1 H NMR (CD3OD, 250MHz) 8 10.12 (d, 1H), 8.45 (d, 1H) ( 753 (d, 2H), 
7.49-7.72 (m, 7H), 7.04-7.35 <m, 5H), 4.98-5.08 (m, 1H), 4.65-4.81 (m f 1H), 
4.46-4.60 (m, 1H) t 3.34-3.52 (m, 2H), 1.62 <s ( 6H). 
LSIMS-MS 533 (M+Na) 
15 Example 14 

N-f2-f4-<AceWlanrtn(>-methd 

2-oxo-ethvlV2-amln^fso butyramide 
A. n-f2-r44Acetytamtno-me thvlt^ 
benzvloxvmethvl-2-oxo-eth\rtcart>aTO^^ add tart- 

20 butyl pster 

According to the method outlined In General Procedure A, 46 mg (0.21 
mmol) of N-(4-Phenyl-piperidin-4-ylmethyl)-acetamide and 85 mg (0.22 mmol) 
of 3 were coupled, and the product was purified by silica gel chromatography 
(95:5 vA/ chloroformtmethanol) to give 111 mg of 14A as a clear oil. 
25 B. rM2444AceWlamino^thvlM^henxH-Di D6 ridfrv1>vn-1-fR^ 

ben?vtoxvmethvt-2^xo^th^2-amino>isobijtvramlde 

According to General Procedure B, 1 10 mg (0.16 mmol) of 14A was 
deprotected to give 72 mg of the title compound as a white foam. 

1 HNMR (CDCI3 250MHz) (1 :1 mixture of rotamers) 6 7.16-7.40 (m, 
30 10H). 5.92-6.03 (t, 0.5H). 5.61-5.68 (t, 0.5H), 4.93-5.04 (m, 1H), 4.43-4.58 (q, 
1H), 4.30-4.43 (q f 1H), 3.84-4.03 (m, 1H) t 3.46-3.78 (m, 3H), 3.00-3.42 (m, 6H), 
1.87-2.17 (m, 2H) t 1.83 (d. 3H), 1.61-1.82 (m, 1H), 1.28 (d, 3H), 1.24 (d, 3H). 
MS (CI, NH3)495(MH+) 
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Example 15 

(R)-N-(2-r2-(2-Amino-2-methvl-Droplon^ 

1 .2.3.4>tetrahydro-isoquinofin-7>y1)4?en2flmlde hydrochloride 

A. f1-T2-^Benzovlamino-3.4-dihvdrt^ 

5 henzytoxymethyl^xo^thyicartra^ add tert- 

hutyt ester 

To a mixture of 50 mg (0.10 mmol) of 6C In 1 mL of methylene chloride 
was added 14 mg (0.14 mmol) of trlethyiamine. The mixture was cooled to 
0°C, and 17 mg (0.12 mmol) of benzoyl chloride was added. The stirring 

10 mixture was allowed to warm to room temperature over 1.5 h v and the mixture 
was then poured Into a saturated solution of sodium bicarbonate and extracted 
with ethyl acetate* The organic phase was washed once with brine, dried over 
Na2S04 and concentrated. The product was purified by sIDca gel 
chromatography using 100% chloroform followed by 5% methanol In 

15 chloroform to elute. Recovered 48 mg of ISA as a foam. 

B. ffiWfrf2-(2-Amlno-2-IT^ 

pmalftnyfM ■g.3.4-tetrahydn>-teoquinoBrv7-vl>-hBnMmi<te hydrochloride 

According to General Procedure C, 46 mg (0.08 mmol) of 15A was 
deprotected, to give 44 mg of the title compound as a white solid. 
20 1 H NMR (CD3OD 250MHz) 6 7.78-7.92 (m. 2H) f 7.41-7.22 (m, 5H), 

7.04-7.38 (m, 8H) f 5.22-5.40 (m, 1H), 4.41-4.72 (m, 4H), 3.82-3.90 (m, 5H) ( 
2.71-2.90 (m, 2H), 1.80 (bs, 6H). 
MS (CI. NH3) S1S (MH+) 

Example 16 

25 2-Amfno-t4-(WRVh B nzvl 0 xvm e thvl-g44>(1 .a^tmco-1 .3^dlhvdro4solndol.2> 
ytrpethyl)-piperidin-1-ylT-2^xo-ethylHsobutyramlde 
A. 2-PIPBridln-4-ylmethyl-lsolndQle.1 .3^ione hydrochloride 
To a mixture of 148.0 g (1.0 mo!) of phthalic anhydride and 15 mL of 
triethylamlne in 1.5L of xylene was slowly added 108.0 g (1.0 mol) of 4- 
30 (Aminomethyl)pyridine with mechanical stirring. The resulting solid was 
collected by filtration. The N-PyricfirM-ylmethyl-phthalamic acid was then 
cycBzed, by heating 235 g (0.88 mol) to the melt stage for 15 min. The mixture 
was allowed to cool slightly and 2.5 L of ethanol was added to the warm 
reaction mixture, and the solution filtered. Upon cooling, the mixture 
35 crystallized to give 188.0 g of 2-PyridIn-4-ylmethyi-isolndole-1 f 3-dione (m.p. 
166-167.5 0 C). A mixture of 23.8 g (0.1 mol) of 2-Pyridin-4-ytrnethyt-isoindo!e- 
1 ,3-dlone and 1 .3 g of platinum oxide In 400 mL of methanoDc HCI was 
reduced at 50 psi until no starting material could be detected by TLC. The 
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mixture was filtered through celite and concentrated to give 22.0 g of 2- 
. Piperidin-4-ylmethyMsoindole-1 t 3-dione hydrochloride as a white solid. A 
small sample was recrystaflized from ethanol to give an analytically pure 
sample of 16A (m.p. 241-242£°C). 
5 B. (HHR)-BenzytawmeW 

ylmgfryiWperidirH-yfrgsM add 
tert-fautvl ester 

According to the method outlined in General Procedure A, B3 mg (0.21 
mmoi) of 3 and 53 mg (0.21 mmol) of 2-Piperidlr>-4-ylmethyl*isoindde-1 ,3- 
10 dione hydrochloride were coupled, and the product was purified by silica gel 
chromatography (95:5 v/v chioroform:methanoO to give 14 mg of 16B as a 
clear oil. 

C. 2.Amino.N414RVben2yloxymethyl-2^d-f1^ioxo-1.3^lhvd^ 
lsoindol-2-vlmethy1VplDeridlrKl-ylV2^xo^thyl>>ifiohiJtyramgda 
15 According to General Procedure B, 10 mg (0.016 mmol) of 16B was 

deprotected to give 7 mg of the title compound as a clear oil. 

1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 7.75-7.89 (m, 
4H), 7.20-7.39 (m, 6H), 4.98-5.09 (m, 1H), 4.41-4.59 (m, 4H), 3^4-4.07 (m, 1H), 
3.60-3.78 (m, 2H), 3.57-3.60 (d, 1H), 2.96-3.12 (m, 1H). 2,57-2.74 (m, 1H), 
20 2.00-2.12 (bm ( 1H), 1 .60-1 .78 (m, 2H), 1.26-1 J7 (m, 8H). 
MS (CI. NH3) 507 (MH+) 

Example 17 

2-Amino-N-l1-(m43en2yloxvmeth^ 

piperidin-1>vn>2-oxo^thyl^teobiJtyramlde 
25 A. f 1 41 -fRVBen7vto^eth\4>244^moroholir>^^rtaon^M>Dhenv^ 

Diperidin-1-v(l2^xo^m\rirarbamo^^ add tert-butvl 

ester 

According to General Procedure A, 26 mg (0.068 mmol) of Moiphollrv4- 
yH4-phenyl-piperidIn-4~yl)-methanone hydrochloride and 20 mg (0.065 mmol) 
30 of 3 were coupled and the product was purified by sflfca gel chromatography 
(99:1 v/v chloroform:methanol) to give 42 mg of 17A as a clear oil. 
B. frAmin^N^HW-benrtPwrnrth^ 

phenyl-Dlperidin-1-ylV2-oxo-ethvlVlsobutvramide 

According to General Procedure B, 42 mg (0.66 mmol) of 17A was 
35 deprotected to give 27 mg of the title compound as a clear oil. 

1H NMR (CDO3250MHZ) S 7.13-759 (m, 10H). 6.97-7.02 (d, 1H), 
5.00-5:12 (m. 1H), 4.38-4.52 (m, 3H) ( 3.82-4.00 (m t 1H), 3.51-3.67 (m, 3H), 
2.96-3.50 (m, 9H), 250-2.34 (m, 1H), 1.57-2.11 (bm, 3H) t 1.29 (6, 6H). 
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MS (CI. NH3)537(MH+) 

Example 18 

/RM^2-f2-Amino-2^ethvi-DroDlonv^ 

f1.41biDfDeridinvU^carboxv«c add amide hydrochloride 
5 A. M41-(RVBenzvloxvm6thvi-2-f^^ 

oxo-6thv1rarbamovn-1 -methv^ethvlVcaTbamte acid iert-butvl ester 

According to the method outlined in General Procedure A, 21 mg (0.055 
mmol) of 3 and 1 1 mg (0.052 mmol) of 4-carbamy1-4-piperidlnoplperlcBne were 
coupled and the product was purified by silica gel chromatography (99:0.75 v/v 
10 chtoroform:methanol) to give 25 mg of 18A as a glass. 
B. fRl1ir2-/2-Amlno-2-methvl-Dropion^ 
fl ^blptparidinyM'-carbowllc acid amide hydrochloride 

According to General Procedure C, 25 mg (0*044 mmol) of 18A was 
deprotected to give 19 mg of the title compound as a white soDd. 
15 1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 8.32 (d, 0.5H), 

8.27 (d, 0.5H), 7.26-7.42 (m f 5H) f 5.06-5.1 9 (m, 1H), 4.48-4.70 (m, 3H) f 4.21- 
4.34 (m, 1H), 3.64-3.79 (m t 3H), 3.38-3.50 (m, 1H) f 2*1 3.18 (m, 2H) B 2.48-2.91 
(m, 4H) # 1.76-2.12 (m f 8H) f 157 (8, 6H). 
MS (CI, NH3)474(MH+) 
20 Example 19 

(FV3-Am|np^-f2-f5-dPto^ 

lndot-3-y>rnethyi)-E^^ hytirpphtarMe 

A. fflMl4245-DiDhenvlacetYlamlno^ 
tndoi^vtmethYlV2-oxo^trnrf^ add 

25 A mixture of 300 mg (0.59 mmol) of 13 A, 160 mg (0.68 mmol) of 

diphenytacetytchloride and 83 mg (0.68 mmol) of 4-dimethylarnfnopyridine In 5 
mL of methylene chloride was stirred overnight at room temperature. The 
mixture was diluted with chloroform and washed twice each with 10% 
hydrochloric acid, saturated aqueous sodium bicarbonate and brine. The 

30 solution was dried over MgS04 and concentrated. The product was purified 
by silica gel chromatography using a gradient of 75% ethyl acetate in hexane 
to 100% ethyl acetate to give 150 mg of 19A as a white solid, 

B. fRl2-Amino-N 42-f5-dlDhenvlacetvte^ 
l-nH-lndol-3-v lmBthvl)-2-oxo-ethvn^sobutvramide hydrochloride 

35 To 150 mg (020 mmol) of 19B in 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated to give 140 mg of the title 
compound as a white solid 
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1H NMR (CD3OD, 300MHz) (mixture rotamers) S 7.60 (d, 1H), 7.52 (s, 
0.5H), 7.41 (s, 0.5H), 7.21-7.34 (m, 12H), 6.93-7.13 (m, 4H), 5.13 (s, 1H), 4.92- 
5.00 (m, 1H). 4.06-4.18 (m, 1H), 4.40-4.51 (m, 1H), 4.01-4.19 (rn v 2H), 3J20-3.42 
(m, 2H) f 1.59 (s, 3H), 1.51 (s f 3H). 
5 MS (CI, NH3) 600 (MH+) 

Example 20 

(RV2-Amirro-N-(2-f1H-in^ 

1 msoauinolin^2^rtionvtVethvn>lsobutvmmtde hydrochloride 

A. 6-n"oluenB^suifony!amino^/4^hvdit>-1H'isc«iuinoHnftA 
10 carboxyflc add tart butyl ester 

To a mixture of 275 mg (1.10 mmol) of 6-amino-3,4-dihydro-1 H- . 
isoquinotine-2-carboxyfic acid tart-butyl ester, 134 mg (1.33 mmol) of 
triethylamine in 6 mL of methylene chloride at 0°C was added 233 mg (1 2 
mmol) of toJuenesuJfonyl chloride In one portion. The mixture was allowed to 

15 warm to room temperature and was stirred overnight An adtftiona! 62 mg 
(0.61 mmol) of triethylamine and 105 mg (0.55 mmol) of 
toluenesuJfonytchlortde was added and stirring was continued for an additional 
4 h. The mixture was concentrated and the residue dissolved In ethyl acetate. 
The organic portion was washed twice each with 1N NaOH and brine, dried 

20 over Na2S04 and the product was purified by silica gel chromatography (15 
v/v ethyl acetate:hexane) to give 274 mg of 20A as a loam. 

B. 4-MethvlN^1^.3.4-tBtra hydr^ 

According to Genera] Procedure B, 253 mg (0.63 mmol) of 20A was 
deprotected to give 175 mg of 20B as a foam. 
25 C. fRWl^1H-lndol^vn-146^ 

1 H-isooulnolina>2-carbonyn-QthylcarbamoyyV1 -methvi-athylVcarbamfc acid 
tert-butvl ester 

According to Genera) Procedure A, 64 mg (0.278 mmol) of 20B was 
coupled to 108 mg (0278 mmol) of 4C and the product was purified by silica 
30 gel chromatography (70:30 v/v ethyl acetate:hexane) to give 1 14 mg of 20C. 
D. fRU2»Amtno-N^2W1H-mdol^v1M4^ 
dihvdro-1 H-i soqutnoline-2-carbonyQ-ethylVisobutyr amlde hydrochloride 

According to General Procedure C, 114 mg (0.17 mmol) of 20C was 
deprotected to give 68 mg of the title compound as a solid. 
35 1 H NMR (CDCI3 250MHz) (mixture of rotamers) 8 8.41 (d, 0.5H), 8.33 

(d, 0.5H), 8.15 (bs 0.5H), 7.75 (d, 2H), 7.67 (d. 2H), 7.53 (bs, 0.5H), 6.51-7.31 
(m, 8.5H), 6.07 (d ( 0.5H), 5.13-5.32 (m, 1H), 4.38-4.61 (q, 1H), 4.04-4.19 (m, 
1H), 3.77-4.04 (m, 1H) f 2.98-3.44 (m, 3H), 2.46-2.62 (m, 5H). 1.30 (bs, 6H). 
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Example 21 

fm-PiDeridine-4-carboxvlic add f1-benzy> -^oxo2-r4>(2-phenvt- 
bea2oimidmol-1>vlVDiDeridin-1-vf1>ethyfUamlde hydrochloride 

A. f ffl-4-f 1 -CaTboxv-2-Dhenvt>ethylcarbamov1^piperidin 6-1 -carboxylic 
5 acid tert-buM ester 

A mixture of 1,00 g (6.05 mmol) of D-phenytalanine, 1.98 g (6.05 mmol) 
of 77A and 1.84 g (18.2 mmol) of triethylamlne in 10 mL of water and 40 mL of 
cGoxane was stirred at room temperature for 15 h. The mixture was diluted wtth 
chloroform and acidified to pH 4 with acetic acid. The layers were separated 
10 and the organic portion was washed three times with brine, dried over MgS04 
and concentrated to give 2.16 g of 21 A as a white solid. 

B. (R)^1-Benzvl-2^xo-2^4-(2^henyt^ 
1-vn^thvlcarbamovfl-Dloeridin6-1-carboxviic ad d tert-butyt ester 

According to General Procedure A, 80 mg (0.29 mmol) of 50D and 109 
15 mg of 96A were coupled and the product was purified by silica gel 

chromatography (75:25 v/v ethyl acetate:hexanes) to give 140 mg of 21 B. 

C. m^?Deridfne-4-carboxviic acid f1-ben?yl.2-oxo>2-f4.(2>phenyl> 
ben2oimidazoM>ylVpineridin>1-y»^ thyfUamid6 hydrochloride 

To a solution of 140 mg (0.22 mmol) of 21 B In 5 mL of ethano! was 
20 added 5 mL of concentrated HCI and the mixture was stirred at room 

temperature for 1 h. The mixture was concentrated and the residue crystallized 
from methanoi/ethyl acetate to give 107 mg of the title compound as a white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 8.32 (m, 
25 0.5H). 7.66-7.89 (m, 8.5H), 7.19-7,40 (m, 5H), 5.13-5,21 (m, 0.33H), 5.02-5.10 
(m, 0.67H), 4.15-4.27 (m, 0.33H), 4.03-4.14 (m, 0.67H). 
MS (CI, NH3) 536 (MH+) 

Example 22 

hH2-f4-Aretv1-4-Dhenvl-plDeridln-1^^ 
30 amlno-lsobutvramlde hyrimchlnride 

According to General Procedure A, 3.15 mg (13.1 mmol) of 4-acetyM- 
phenytpfperidine hydrochloride and 5.0 mg (13.1 mmol) of 3 were coupled to 
give (1-[2-(4-Acetyf-4-phenyl-plperidlrv1-y^ 

ethylcarbamoyl]-1-methyl-ethyl}-carbamIc acid tert-butyl ester. The crude 
35 product was deprotected according to General Procedure C to give 5.09 mg of 
the title compound. 

MS (CI, NH3)508 (MH+) 
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Example 23 . 

ffll1-r2-(2-Amlno-2-methvl-proDlonylamino^^^ 

Diperidinft^-carbDXVtic acid ethyl ester hydrochloride 

A. 4-Phenvl-DiDeridine-4-carboxvlic arid ethvl ester hydrochloride 
5 A mixture of 10.0 g (45 mmol) 4-cyano-4-phenyfpiperidine 

hydrochloride, 10 g of sulfuric acid and 2.5 mL of water was heated at 150°C 
for 1 h. The mixture was allowed to cool to 1 10°C and 10 mL of ethanol was 
added. The ethanol was then distilled off. This ethanol addition/distillation was 
repeated four more times. Following the last addition, the mixture was heated 

10 to 125 C C cooled to room temperature and poured onto ice. The mixture was 
basffied with 10% NaOH and extracted twice with ether. The organic extracts 
were dried over MgS04 and concentrated to give 2.3 g of a yellow on. A 
solution of 2.0 g of the free base in 100 mL of ether was treated with an ether 
solution saturated with HO. The white precipitate was filtered and 

15 recrystafflzed from EtOAc/hexanes to give 1 .73 g of 23A 

B. fRVW2-f2-Amfrw-2^e1hyl^re 
4-t>henvl-olDeridln6-4^affaoxyHc acid ethyl ester hydrochloride 

According to the method outlined in General Procedure A, 3.55 mg (13.1 
mmol) of 23A and 5.0 mg (13.1 mmol) of 3 were coupled to give 1-{3- 
20 bBnzytoxy-2-(2-tert^utoxycarbonylamlno-2-fTre 

propionyQ-4-phenyl-piperidine-4-carboxylic acid ethyl ester. The crude product 
was then deprotected according to General Procedure C to give 6.97 mg of the 
title compound as a solid. 

MS (a, NH3) 496 (MH+) 

25 Example 24 

2-AmlrH>N^1-mV^en?vtoxvmsm 

pjperidin.1>y11-2^xo^thyiHsobutyrarrdde hydrochloride 

A. 4-Oxo-p'iperidine-1-carboxyite acid benzyl ester 

To a mixture of 50.0 g (0.325mol) of 4-pIperidone hydrate hydrochloride 
30 and 181. 9 g (1.82mol) of potassium bicarbonate in 750 mL of EtOAc and 75 mL 
of water, was added 49 mL (0.343mol) of benzyl chloroformate over 10 min. 
with stirring. The mixture was stirred at 24°C for 2.5 h and then diluted with 
water. The layers were separated, and the aqueous portion extracted with 500 
mL of ethyl acetate. The combined organic extracts were washed once each 
35 with water and brine, dried over MgS04 and concentrated to give 81 .41 g of 
24A as a yellow oil. The crude product was used without further purification. 

B. 4>Hvdroxv^trifluoromethvl-Dhenvl>p|pflridln6-1-carboxvnc add 

feensyLester 
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Jo 1.25 g (51.4 mmol). of magnesium In 10 mL of ether was added a 
solution of 4-bromobenzotrifluoride in 10 mL of ether. The reaction Initiated 
soon after the addition was complete. The mixture was stirred for 1 JS h at 24°C 
and then cooled to 0°C. A solution of 10.0 g (42.87 mmol) of 24A In SO mL of 

5 ether was added and the mixture allowed to warm to room temperature and 
was stirred for 17 ft The reaction mixture was quenched by adding 150 mL of 
saturated aqueous ammonium chloride. The organic layer was separated and 
the aqueous phase was extracted with ether; The combined organic extracts 
were washed once each with water and brine, dried over MgS04 and 

10 concentrated. The crude material was purified by silica gel chromatography 
(3:7 v/v EtO Ac:hexanes) to give 12.48 g of 24B as an orange oil which 
solidified on standing. 

C. 4-f4-Trifluoromethyl-ohenvlVpiDeridin-4^l 

To 12.3 g (32.4 mmol) of 24B in 150 mL of ethanol was added 1.4 g of 
15 10% palladium on carbon. The mixture was hydrogenated on a Pan* shaker at 
48 psl for 2£ h, The solution was filtered through celfte and concentrated. The 
resulting solid was triturated with ether/hexane to give 4.98 g of 24C as a white 
solid. 

D. 2-Amtno-N-M 4RV^enzyt oxymBthyl>2^hydmxy^4-trinuoromethyl> 
20 ohenyl)-plperldln-1 >yiy2>oxo-ethylHsobutyramlde hydrochloride 

According to General Procedure A, 3.22 mg (13.1 mmol) of 24C, and 5 
mg (13.1 mmol) of 3 were coupled to give (H1-(R)-Benzyloxymethyl-2-{4- 
hydroxy-4-{4-trifluoromethyl^heny0-piperid^ 
methyl-ethyl)-cait>amlc add tert-butyl ester. The crude product was 
25 deprotected according to General Procedure C to give 7.35 mg of the title 
compound. 

MS (CI, NH3) 466 (MH+) 

Example 25 

(Ffrl -f2-(2- Amino-2-methy1-oroDionvlam>noW3>benzylo)cv-DroDionvil- 
30 piperidine-4-carooxyllc acid cyclohexviamide hydrochloride 

A. Pineridine>1.4^icaTfaoxync acid monobenzyl ester 
To a slurry of 66.4 g (0,50 mol) of isonipecotic add, and 145 mL (0.50 
mol) of trtethyiamine in 600 mL of methylene chloride was added a solution of 
72 mL (0.50 mol) of benzyl chloroformate in 200 mL of toluene at 10°C. The 
35 slurry was allowed to warm to room temperature and after stirring for 17 h was 
treated with 1 L of a 10% aqueous sodium carbonate solution. The layers were 
separated, and the aqueous portion was extracted once with ether and then 
acidified to pH 3. The aqueous portion was then extracted with methylene 
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chlortde. The organic extract was washed with brine, dried over MgS04 and 
concentrated to give 35.2 g of the title compound as an oil which was used 
without further purification. 

B. 4-Cvclohexvlcarbamovl-piperidlne>1>carfaoxvnc acid benzyl ester 

5 To 3.62 g (14.3 mmd) of 25A was added 1.2 mL (15.7 mmol) of thlonyl 

chloride In 50 mL of methylene chloride which contained 1 drop of DMF. The 
slurry was refluxed on a steam bath for 10 mlrt to give a dear solution. The 
mixture was concentrated, and the resulting oil was dissolved in 30 mL of THF 
and was added to a solution of 3.54 g (35.8 mmol) of cyclohexylamlne in 20 mL 

10 of THFat0°C. The mixture was stirred at 24°C for 0,5 h and then filtered. The 
filtrate was concentrated and then dissolved in methylene chloride. The 
organic solution was washed once each with water, 1N HQ, saturated 
aqueous sodium bicarbonate, and brine, dried over MgS04 and concentrated 
to give 3.46 g of 25B as a solid. 

15 c. PipeTid'fng-4-carfaftyyllc fiotfl pytiphexytamlda 

To 3.46 g (10 mmol) of 25B was added 30 mL of methanol, and the 
mixture refluxed in 20% NaOH for B h. The methanol was removed, and the 
aqueous phase extracted with methylene chloride. The aqueous solution was 
acidified to pH 5 with acetic add and extracted with methylene chloride. The 

20 combined organic extracts were dried over MgS04 and concentrated to give 
1 .81 g of the title compound as an off-white solid. 

0. (RH^-fg-Aminp-frmethyl-propipn^^ 
piperjdine-4-carboxyijc qc!0 cypjohpyyiamitip hydrochloride 

According to General Procedure A, 2.76 mg (13.1 mmol) of 25C, and 5 

25 mg (13.1 mmol) of 3 were coupled to give (H1-(R)-BenzylGxymethyi-2-(4- 
cydohexylcarbamoyl-p]peridirv1-yl)-2-axo-ethylcaft 
carbamic add tert-butyl ester. The crude product was deprotected according to 
General Procedure C to give 6.60 mg of the title compound. 
MS (CI, NH3) 473 (MH+) 

30 Example 26 

fm-242-f2-AmlncK2-mflthvl-propionvlam^ 

1.2.3.4-tetrahydro-isooulnoline-6-carboxvnc acid ethylamlde hydrochloride 
A. rRl2.r2-f2-tert-Butoxvrarbon^^ 
HH^nrioU^viy^roplon^ acid 
35 To 756 mg (1.35 mmol) of 5E in 10.8 mL of THF was added a solution of 
97 mg (4.04 mmd) of lithium hydroxide in 2.7 mL of water. The mixture was 
stirred for 17 h at room temperature. The mixture was concentrated and 
dissolved In 100 mL of water. The aqueous solution was extracted twice with 
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methylene chloride, acidified with acetic acid, and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed twice with brine, dried over 
Na2$04 and concentrated to give 632 mg of 26 A as a white solid. 
B. fRWH1W6-Ethvlcarbamoyl-3.4^ihydro-1H^quinolln^ 

5 rarbonviy2-(imndol-3-vtWh^ 

According to General Procedure A, 60 mg (0.11 mmol) of 26A and 13.4 
mg (0.16 mmol) of ethylamine hydrochloride were coupled and the product 
was purified by silica gel chromatography (100% ethyl acetate) to give 47 mg 
of 26B as a foam. 

10 c. fflyg^frAmlrc^frmefhy^ 

DropionvlVI J2.3.4-tetrahvdro-isoouinoline -6.carboxyl!C acid ethyiamlde 

hydrochloride 

According to General Procedure C t 47 mg (0.081 mmol) of 26B was 
deprotected to give 39 mg of the title compound as a solid. 

15 1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) S 8.32 (d, 

1H), 7.53-7.64 (m, 1.5H), 7.40-730 (m. 15H), 7.30 (d, 0.5H), 6.91-7.18 (m, 4H), 
6.61 (d, OSH), 5,14-5.32 (m, 1H), 4.63-4.74 (d, 0.5H), 4.39-4.54 (m, 1H), 4.07- 
4.18 (d, 0.5H). 3.80-3.91 (m, 0.5H), 3.54-3.16 (m, 0.6H), 137 (s, 6H) t 1.06-1.27 
(m,3H). 

20 MS (CI. NH3) 476 (MH+) 

Example 27 

(R)-242-(2-AmlTto-2-memvl^mplonfo^ 
l^^.^tetrahVdro-ISOQUlnoline-e-carboxylfc acid ohenvtamlde hydrochloride 

A. (RHHfr(imndot-3-ylH-«^ 

25 isPaumolln&-2^rfeonvllBfo^ acid tart- 

frutyiftster 

To 60 mg (0.1 1 mmol) of 26A In 0.6 mL of methylene chloride was 
added 11.4 mg (0.112 mmol) of trfethylamine. The mixture was oooTed to 0°C 
and 13.5 mg (0.112 mmol) of pivaJoy) chloride was added In one portion. The 

30 mixture was stirred for 1.5 h at 0°C and then 10 mg (0.107 mmol) of aniline was 
added and the mixture was allowed to warm to room temperature and stirred 
for 17 h. The mixture was cffluted with ethyl acetate and washed twice with 1N 
NaOH and brine. The solution was dried over Na2S04 and concentrated. The 
product was purified by silica gel chromatography (2:1 v/v ethyl 

35 acetaterhexanes) to give 39 mg of 27Aasafoam. 

B. tRV2-f2^2-Amlntv2-mBmvl.oroplon^amino\^MH-indoUa-yiV 
DrPDionvn-1.2.3.4-tetrahvd^ acid phenylamide 

hytirpchlQrifte 
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According to the method outlined in General Procedure C, 37 mg (0.06 
mmol) of 27A.was deprotected to give 32 mg of the title compound as a solid. 

1 H NMR (CD3OD 250MHz) (mixture of retainers) (partial) 6 7.53-7.79 
(m, 6H), 757-7.42 (m, 3H), 6.95-752 (m, 5.5H), 6.67 (d, 05H). 559-5-32 (m, 
5 1H), 4.63-4.79 (m, 05H), 4.43-4.59 (m, 1H). 4.09-4.19 (m, 05H), 3.78-352 (m, 
05H), 359-3.63 (m, 25H), 159 (s, 6H). 
MS(CI.NH3) 524 (MH+) 

Example 28 

fRV242-f2-Amin(>-2-methvkDroDlonv>amlno).3-MH.tetrahydro-teQ q ufnollnB^- 
10 carboxvltc add hydrochlnrtria 

A. fRV2-f2-r2-Amino-2-methvl-DroDloriylamlnoW3.f1H-lndol-3.yl>- 
Droninnyn-I 9 a ^tPtrahydro-isoauinolirie-6-car boxyfic add hydrochloride 
According to General Procedure C, 40 mg (0.073 mmol) of 26A was 
deprotected to give 25 mg of the title compound as a solid. 
15 1 HNMR (CD3OD 250MHz) (mixture of rotamers) (partial) 5 7.78 (d. 

0.5H), 752-7.68 (m, 25H), 7.39 (d, 05H), 753 (d, 05H), 655-7.19 (m, 35H), 
6.58 (d, 05H), 5.17-551 (m, 1H), 4.63-4.74 (d. 05H). 4.42-453 (q, 1H). 4.09- 
4.20 (d. 1H), 158 (a, 6H). 
MS (CI, NH3) 449 (MH+) 
20 Example 29 

(Rl-2-Amlno^-f2-f1H-rndol^viM.(6^ 

dlhvdro-1 Hnsooulno«nB.2-cart>Qnv»WelhvlMsobu1yramldB hydrochloride 
A. (RM1-f2-(1 H-lrrio^V1-(6-f24a^nft1hylHir a ld 0 V 0 henv1V3.4. 
dlhvdrthmsoaulnoline-2-carbonvlV^t^^ 
25 add tert-fcutvl ester 

According to General Procedure A, 72 mg (056 mmol) of 7H and 100 
mg (056 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using 100% chloroform, followed by 2% methanol in 
' chloroform to give 130 mg of 29 A as a foam. 
30 B. ffiV2-Amino-N-f2-f1H-lndol-3.vil1-f6-^^ 

3.4-dirrvdro-1H-lsoouinoline.2-carbonvlVeth^Vt^biityraTnWe hydrochloride 

According to General Procedure C, 130 mg (050 mmol) of 29A was 
deprotected to give 120 mg of the title compound as a tan solid. 

1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 757-7.72 (m, 
35 2H). 659-757 (m, 105H), 6.68 (d, 05H), 5.1 8-552 (m. 1H), 4.37-4.75 (m, 2H), 
358-3.81 (m, 05H), 3.53-3.68 (m, 05H), 3.17-352 (m, 2H), Z62-2.80 (m, 4H). 
2.41-2.60 (m, 05H), 2.14-259 (m. 05H), 1 58 (S, 6H). 
MS (CI. NH3)552(MH+) 
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Example 30 

pynrplidlrht-Yn-ethyllrtePbMtymmi^fi triflMprparefrte 

A. 3-tert-PytPxycartopnylaminP'pyTOlWln^l-carbQxyliP gtfcf fren^yt 

5 ester 

To a mixture of 19.0 g (102 mmoi) of 3-(t«butoxycarbonylamino) 
pyrrolidine and 14.28 g (117 mmol) of 4-<flmethytaminopyridlne h 115 mL of 
methylene chloride at 0°C was added 20.0 g (1 17 mmol) of benzyl 
chloroform ate dropwise. The mixture was allowed to warm to 24°C and was 
10 stirred overnight The mixture was dOuted with chloroform and washed twice 
with 10% HCI, twice with saturated aqueous socDum bicarbonate and once with 
brine. The mixture was dried over MgS04 and concentrated to give 30A In 
quantitative yield. The crude material was used without further purification. 

B. 3-Amlno-pyffondine-1-cflrboxylic arid benzyl ester trifluoroacetate 
15 To 9.4 g (29.3 mmol) of 30A at 0°C was added 100 mL of trffluoroacetic 

acid and the mixture stirred at 24°C for 1 h. The mixture was concentrated, and 
coevaporated three times from ethyl acetate/heptane to give 1 1 .0 g of 30B as 
an orange qfl. 

c. 3>fTQlwn^^utfpnylamlnp)-pyrroWdlnft-1-^rboyync pcM ben^l 

20 ester 

To a mixture of 2.0 g (6.0 mmol) of 30B f 0.84 g (6.9 mmol) of 4- 
dimethyfaminopyridlne, and 0.61 g (6.0 mmol) of triethytamine in 10 mL of 
methylene chloride was added 1.32 g (6.9 mmol) of toluenesutfonyl chloride 
and the mixture was stirred overnight The mixture was diluted with chloroform 
25 and washed twice each with 10% HCI, saturated aqueous bicarbonate and 
brine, dried over M9SO4 and concentrated. The product was purified by silica 
gel chromatography using a gradient elution of 35% ethyl acetate In hexane to 
100% ethyl acetate to give 30C as a white solid (700 mg). 

D. 4>Methyl>fM-pyrrolidin-3-yl-benzenesuHonamlde 

30 To 0.70 g (1.9 mmol) of 30C in 20 mL of ethanol was added 0.40 g of 

10% palladium on carbon and the mixture was hydrogenated on a Parr shaker 
. for 17 h at 45 pst The mixture was diluted with 1 10 mL of a (9:1:1) mixture of . 
ethanolrwatenammonium hydroxide and was stirred for 20 min. The solution 
was filtered through celite and concentrated to give 300 mg of 30D as a yellow 

35 solid. 

E. (1 «f 1 -(R)-Pen^oxymethy1-2sM^^ 

pyrm»din-1>vn^thvlcarbamovn-1.methvl-ethylVcarfaamic acid tert-buM ester 
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According to General Procedure A, 94 mg (0.39 mmoi) of 30D and 100 
mg (0.26 mmoi) of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate in hexane, to 
100% ethyl acetate to give 100 mg of 30E. 
5 F. 2-Amlno-N^1-fRUhen2vloxymethy>-2-Qxo-2>f3-ftoluene-4. 

sulfonvlaminoVDvrrondln-1-vil-ethvn-isobutyramidfl trifl uoroacetate 

To 100 mg (0.16 mmoi) of 30E was added 2 mL of trtfluoroacetic acid at 
. 0 e C and the mixture was stirred for 1.5 h at 24°C. The mixture was 
concentrated, and ooevaporated once each with ethyl acetatB and hexane. 
10 The product was precipitated from methylene chloride/hexane and was 
collected by filtration and dried under vacuum to give 95 rng of the title 
compound. 

1 HNMR (CD3OD 250MHz) 5 (rotamers) 7.75-734 (m, 2H), 7.29-7.50 
(m f 7H) f 4.76-4.93 (m, 1 H), 4.57 (d, 2H), 3.69*3.80 (m, 5H), 3.39-3.65 (m # 2.5H), 
15 3.22-3.31 (m, 0.5H), 2.45 (m, 3H) f 1 .62 (m, 6H). 
MS (CI, NH3) 503 (MH+) 

Example 31 

tm-2-Amlno-N-ri .ttA-dihydro-l H>teoqulno»n6.g^arbony1V241 H-lndol-3-yn. 
ethyrwisobutvramidfl hydrochloride 
20 A. fflW141-tt.4-D1hvdip-1H^ 

ethyicarbamoylVI-mBthyl-ethyiVc arfaanrtic acid t art-butyl ester 

According to General Procedure A, 60 mg (0.154 mmoi) of 4C and 26 
mg (0.154 mmoi) of 1,2,3,4-tetrahydrolsoquirtoflne were coupled and the 
product was purified by sHica gel chromatography (40.-60 vAr ethyl 
25 acetate rhexanes) to give 71 mg of 31 A. 

b. (R)-g-Aming-N-t1>(3,4-0ihy(iro-l msoqulnQtine-2-cart>ftnyn-2-(1 
iry<o|-3-vl)-ethylMsobutyramlciQ hydrochtoridfl 

According to the method outlined in General Procedure C, 57 mg (0.106 
mmoi) of 31 B was deprotected to give 49 mg of the title compound. 
30 1 H NMR (CD3OD 250MHz) (mixture of rotamers) 6 8.32 (d, 1H), 7.56 

(d,1H), 7.32 (d, 0.5H), 6.96-7.22 (m, 7H) t 6.61 (d, 0.5H) f 5.17-5.32 (m, 1H) t 
4.61-4.73 (d, 0.5H), 4.45-4.58 (d, 0.5H), 4.294,41 (d. 0.5H), 3.96-4.05 (d, 
0.5H), 3.37-3.72 (m, 2H), 3.13-3.26 (m, 2H), 254-Z74 (m, 1H), 2.39-2.55 (m, 
0.5H), 2.11-2.25 (m, 0.5H), 1.49-1.62 (m, 6H). 
35 MS (CI, NH3) 405 (MH+) 
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Example 32 

f m-N-f 1 42Wg-Amlno-2-methy1 ^ropiony<amfn o)-3-benzytoxy>proDlonyf}- 
Dvrrolidtn-3-vTVben2amlde trifluoroacetate 

A. S-BenzoylaminopyrrDlidine-l-carfaoxyfi c acid benzvt ester 

5 To a mixture of 2.00 g (6.0 mmol) of 30B, 0.84 g (6.9 mmol) of 4~ 

dlmethylaminopyridlne and 0.610 g (6.9 mmol) of triethylamlne in 10 mL of 
methylene chloride was added 0.97 g (6.9 mmol) of benzoyl chloride and the 
mixture stirred for 72 h. The reaction mixture was diluted with chloroform and 
washed twice with 10% HCI, twice with saturated sodium bicarbonate solution 

10 and once with brine. The mixture was dried over MgS04 and concentrated. 
The product was purified by silica gel chromatography (7525 v/v ethyl 
acetate/hexanes) to give 690 mg of 32A. 

B. N>PyrroHdlrw3-yl>benzarpld6 

To 0.69 g (2.1 mmol) of 32A in 20 mL of ethanol was added 0.30 g of 
15 10% palladium on carbon and the mixture was hydrogenated on the Parr 
shaker for 17 h at 45 psi. The mixture was diluted with 110 mL of a (9:1:1) 
mixture of ethanohwatenammoniurn hydroxide and stirred for 15 irtn. The 
solution was filtered through cellte and concentrated to give 265 mg of 32B. 

C. f1-r2W3-Berpo\rtamino^vi^ 

20 ethylpfiftarnoyfy 1 -rnpthyF-ethylHartomic acid tgrfftutyl ester 

According to General Procedure A, 100 mg (0.52 mmol) of 32B and 75 

mg (020 mmol) of 3 were coupled and the residue was purified by silica gel 

chromatography using a gradient elution of 75% ethyl acetate In hexane, to 

100% ethyl acetate to give 50 mg of 32C. 
25 D. (R)^-fH2-fe-AmincK2-rpBlh^ 

proDtonyn-pyrrondirv3-yn-ben2am lde trifluoroacetate 

To 50 mg (0.10 mmol) of 32C at 0°C was added 2 mL of trffluoroacetic 

acid. The reaction mixture was stirred for 4 h at 24*C f and the residue was 

diluted with ethyl acetate and coevaporated with heptane and ethyl 
30 acetate/hexane. The residue was diluted with chloroform by addition of 

hexane to give 22 mg of the title compound as a solid. 

1HNMR (CD3OD 250MHz) 5 7.86-7.99 (m, 2H), 7.46-7.65 (m, 3H). 

7.23-7.45 (m, 5H) r 452-4.74 (m ( 3H), 3.39-4.26 (m, 7H), 159 (bs, 6H). 

LSIMS-MS 453 (MH+) 
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Example 33 

frArcinP-N-fHfrflUQrP^ 

benzolmWazpH-yf)i^ hydrpchigrffle 

A. 2>tert-ButPxycarbpnyl9mlPP-g-m8thyi-proplQnlc acid g.Mlcw- 
5 pyrrplWrvl-yl ester 

To a slurry of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanlne in 13.5 mL 
of methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysucclnlmlde 
and 5.65 g (29.6 mmol) of EDC. The slurry was stirred for 17 h at room 
temperature. The mixture was diluted with ethyl acetate and washed twice 
10 each with water, saturated aqueous sodium bicarbonate and brine. Dried over 
MgS04 and concentrated. The residue was purified by silica gel 
chromatography (1:1 v/v ethyl acetate:hexanes) to give 52 g of 33A as a white 
solid. 

B. -2-f2-tert-Biitox\rartx3nYtem^ 

15 fluoro-IH-lndQt-9-ylVprpplonlc aoM 

A mixture of 100 mg (033 mmol) of 33 A, 62 mg (0.278 mmol) of 5- 
fluoro-DL-tiyptDphan and 79 mg (0.611 mmol) of dnsopropylethylamine in 1.0 
mL of DMF was stirred for 17 h at room temperature. The reaction mixture was 
poured Into water and extracted twice with ethyl acetate. An equal volume of 

20 hexane was added to the ethyl acetate and the mixture was wasted three 
times with water and once with brine. The organic phase was dried over 
N32SO4 and concentrated. The product was purified by silica gel 
chromatography (9:1 v/v CHCl3:MeOH) to give 52 mg of 33B. 

C. >f1-MW5-nuon>1H.|ndol^vlmethylV2^xo>2^4>(2>oxo-2.3^lhvd^ 
25 benzoimidazoM -yI)>Dlperidin-1 -vH^thvicarbamoyiyi -mBthvl-ettivn-carfaamic 

acid tert-butyl ester 

According to General Procedure A, 44 mg (0.11 mmol) of 33B and 23.5 
mg (0.11 mmol) of 4-(2-keto-1-benzimidazolinyl)ptperidine were coupled and 
the product was purified by silica gel chromatography (100% ethyl acetate) to 
30 give 39 mg of 33C as an amorphous soDd. 

D. -2-Am1ncyN41-f5-fluorp-1H^ndol 
dihydrewbenzotmid^oM-vl^^ hydrochloride 

According to General Procedure C A 39 mg (0.064 mmol) of 33C was 
deprotected to give 32 mg of the title compound as a white solid. 
35 1 H NMR (CD3OD 250MHz) (partial) (1:1 mixture of cfiastereomers ) 6 . 

8.36 (d, 1H), 7.03-759 (m, 7.5H), 6.89 (t, 1H), 6.76 (d, 0.5H), 5.14-5.35 (m. 1H), 
4.594.71 (m, 1H). 4.23-4.46 (m, 1H), 3.944.11 (m, 1H). 2.45-2.72 (m f 2H), 
1.50-1.64 (m.6H). 



Printed from Mimosa 10/14/1997 13:38:39 page -89- 



WO 9*735713 



FCT/IB95/00333 



-88- 

MS (CI, NH3) 507 (MH+) 

Example 34 

ethylV2-amlngHsobutyramMe 
5 A. (RW14l-f4^A cetvl-ohenvl-am inoloiDerifl^^ 

Irriol^-yn^thvlcaitoam ov^ add tert-butvl ester 

According to General Procedure A, 45 mg (0.1 16 mmol) of 4C and 27 
mg (0.124 mmol) of N-phenyi-N-plperidin-4-y«-acetamJde were coupled and 
the product was purified by silica gel chromatography using a gradient of 1% to 
10 5% methanol in methylene chloride to give 63 mg of 34A. 
. B. (RhN-fH4^Acet^ 
»yl)-ethyn^-arntrK>-lso|Jutyramlt<e 

According to General Procedure B, 63 mg (0.107 mmol) of 34A was 
deprotected to give 33 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 300MHz) (1:1 mixture of retainers) 6 7.31-7.62 (m, 

4H), 6.69-7.23 (m, 5H), 5.11-5.20 (t, 1H), 4.99*5.19 (t, 1H), 4.40-4.63 (m, 2H), 
3.68-3.83 (m, 2H), 3.02-3.17 (t, 2H) # 2.9CW.01 (t, 0.5H), 2.50-2.60 (t 0£H), 
2.32-2.41 (m f 1H), 1.64-1.62 (m, 1H), 1.69 (s, 3H)» 1.32 (s, 6H). 
MS (CI, NH3) 490 (MH+) 
20 Example 35 

ffll2-AmincHN41-naDhthalen-2-vlm^ 

benzolmkia2oM -ylVDiperidin-1 >vn^th^\-isobutvrarrride hydrochloride 

A. (1-NaDhthaierv2-vlnr«th^-2-oxo-2-f4-f2-oxo-2.3^ihvdro- 
benzofmlda2Ql-1-yl\-pip eridin-1-yn-ethvlVcartiamic acid tert-butvl ester 

25 According to General Procedure A, 605 mg (1 .92 mmol) of BOC-D-3-2- 

(Napthyl)alanfne and 417 mg (1 .92 mmol) of 4-(2-keto-1~benzimida2ollnyl) 
piperitfne were coupled to give 890 mg of 35A as a solid which was used 
without further purification. 

B. H1 -(g-Aminp^^pMM^ .fr 

30 dihvdrtvbflnzoimidazol-2-one 

According to General Procedure B, 830 mg (1.61 mmol) of 35A was 
deprotected to give 582 mg of 35B as a tan solid. 

C. mwri-Methv>-l4l^aohthalerv2-vtmethvt-2-oxo-2-f4-f2-ox<v2^ 
dihydro-benzolmldazol-l-YllplDeridin^ 

35 ftcjdtert-butyl ester 

According to General Procedure A, 570 mg (1.38 mmol) of 35B and 266 
mg (1.31 mmol) of N-t-BOC-a-methytalaxune were coupled to give 63 mg of 
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35C after silica gel chromatography using a gradient of 1% to 3% methanol in 

methylene chloride. 

0. fm-2-Amlno-N41-naphthalen-2.^ 

riihydrp-banzoimidazoM-Yn-piperidi^ hydrochloride 
5 According to General Procedure C, 620 mg (1.03 mmol) of 35C was 

deprotected to give 404 mg of the title compound as a light yellow solid. 

1HNMR (CD3OD 300MHz) (mixture of rotamsrs) (partial) S 7.73-7.87 

(m. 4H), 7.4O-7-50 (m, 3H) f 7.19-7.28 (m, 0.5H), 6,91-7.05 (m, 3H), 6.74-6.79 (d, 

0.5H), 526-5.48 (m f 1H), 4.67-4.71 (m ( 1H), 4.33-4.50 (m, 1H), 4.10-4.32 (m f 
10 1H), 3.12-3.39 (m, 2H), 1.55-1.61 (d, 3H), 1.38 (s, 3H). 

MS(CI ) NH3)500(MH+) 

Example 36 

mi2-Am1no-N-f 2-f 1 H-indol3-vlVl -r7Wtoluen^4-suWonvlamlnoV3.4-dihvdror 
1 h4-lsoou>noline-2-carbonvfVethyIUIfiQfautvramide 

15 A. (RMHa-n H-indoi-frylH -(7-n frg-3 ,4-d lhydrtH H-is?QquinQline-2* 

carbonvl>^vl(^Tbamovn-1-methyl>ethyl)-^rbamlG arid tart-buM ester 

Accortfng to General Procedure A f 750 mg (421 mmol) of 6A and 1.64 
g (4.21 mmol) of 4C were coupled and the product was purified by slffca gel 
chromatography (30:70 v/v EtOAcftexanes) to give 1.50 g of 36 A as a foam. 

20 B. (RHH1-(7-Amino-9^^ 

Inrio^ylHthylra^ acid terHmtyl ester 

To 800 mg (1.46 mmol) of 36A in 10 mL of methanol was added 300 mg 
of 10% palladium hydroxide on carbon and the mixture hydrogenated at 50 psl 
for 17 h. The mixture was filtered through cefite and concentrated to give 700 

25 mg of 36B as a brown powder. 

C. ffiHH2-(imndQl^-vn-1-R^ 

1 H4fioquinolina-g.rarbonvl^ acid 

ten-butyl ester 

To 71 mg (0.14 mmol) of 36B in 10 mL of methylene chloride at 0°C 
30 was added 17 mg (0.165 mmol) of triethylamine, followed by 29 mg (0.15 
mmol) of toiuenesulfonyl chloride. The mixture was allowed to warm to room 
temperature over 3 h. The reaction mixture was cfiluted with ethyl acetate and 
washed twice with 1N NaOH and once with brine. The solution was dried over 
Na2S04 and concentrated, and the residue was purified by silica gel 
35 chromatography (1 2 v/v EtOAc:hexanes) to give 90 mg of 36C as a foam. 

D. mV2-Amino-N-f2-( 1 H-indol-3-ylH .r7-rtoluene-4-sultanvlaminoVa.4> 
drhydro-1H-lsooulnollne-2^rbonvn>ethv1MsobLrtvramlde 
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According to General Procedure B, 50 mg (0.74 mmol) of 36C was 
deprotected to give 20 mg of the title compound as a white powder. 
MS (CI, NH3)574(MH+) 

Example 37 

5 (R)-N-(g-ffr(3-Aminp-2^eth^ 

1.2.3.4.tetrflhvdrD^soquinolFn.7>y1WbenzflmldQ 
A. fflH1-ri-/7-Benzovlamlno-3>t-d^^ 

H-lntilo>-&*yl>^ttTy1cafteamgyn-1 -methyl-^ttTyft-cflrbgimlg arid tert-bufrl ester 
To 86 mg (0.17 mmol) of 36B in 10 mL of methylene chloride at 0°C was 
10 added 20 mg (0.20 mmol) of triethylamlne and 26 mg (0.18 mmol) of benzoyl 
chloride. The mixture was wanned to room temperature over 2 h and diluted 
with ethyl acetate and washed twice with 1N NaOH and once with brine. The 
solution was dried over Na2S04 and concentrated, and the residue was 
purified by silica gel chromatography (1:1 v/v EtOAc/hexanes) to give 95 mg of 
15 37Aaaafoam. 

proDionvn>1.2.3.4>tetrahvdro>isooulnolln>7>yn-benzamide 

According to General Procedure B, 95 mg (0.15 mmol) of 37A was 
deprotected to give 65 mg of the title compound. 
20 MS(Cl f NH3) 524(MH+) 

Example 38 

2-Amlr\p-N^HR)^^Qxymeft^ 

ImldazoM.S-blDyridin-S-vn^i^ 

A. 4-f2-Cycloprppyl-5.7-dlm9myHmffl^ 
25 1-carfrpxylis aqtri tort-butyl ester 

2-CydopropyI-5,7-dImethyl-3hMmldazo[4 l 5-b]pyridine was prepared 
according to literature methods (for preparation see Carptno et al., Bloorg. & 
Med. Chem. Lett 4, pp. 93-96 1994 (ref.13)). To 625 mg (2.4 mmol) of 
triphenytphosph'me In 10 mL of toluene was added 460 mg (2.0 mmol) of eft- 

30 tert-butylazodtcarboxylate, and the mixture was stirred for15min. A mixture of 
430 mg (2.3 mmol) of 2-cyck>propyU5,7-dimethyl-3H-)mldazo[4 r 5-b]pyr1dine 
and 325 mg (1.62 mmol) of 4-hydroxy-piperfdine-l-carboxyflc acid tart-butyl 
ester was added to the stirring solution and the mixture was stirred for 17 h at 
room temperature. The mixture was concentrated and the product was purified 

35 by silica gel chromatography (50:50 v/v hexanes: ethyl acetate) to give 150 mg 
o»3BA. 

B. 2-Cyclppropyl-5.7^imethyl^'Plperidln^"yl*gH-lmid&7;Qf4.g- 
blpyrMine 



Printed from Mimosa 10/14/1997 13:38:39 page -92- 



W 96/35713 



PCT/IB95/00333 



-91- 

According to General Procedure B f 150 mg (0.39 rnmol) of 38 A was 
deprotected to give 60 mg of 38B. 

C. (UUR) Ben2yloxvmethyU2-f4-(2-cv^ 
imida^or4.5-b1pvridin-3^^i^ 

5 ethyft-carbamic acid tart-butyl estaj 

According to General Procedure A, 60 mg (022 rnmol) of 38B was 
coupled to 84 mg (0.22 rnmol) of 3 and the product was purified by silica gel 
chromatography (9:1 v/v ethyl acetaterhexartes) to give 37 mg of 38C. 

D. 2-Amlrtt>-N-H-ffllbenzvtoxymethyl-2^^ 
10 imida*of4.5-b1pvridir>3-ylVp^ 

According to General Procedure B, 37 mg of 38C was deprotected to 
give 25 mg of the title compound. 

1H NMR (CDCI3, 300MHz) 8 729-7.37 (m, 3H); 7.16-724 (m, 2H), 
6.87-6.89 (s, 1H), 5.1«21 (m, 1H) f 4.92-5.03 (m, 1H), 4.6*4.82 (m, 1H) 4.50- 
15 4.67 (m, 3H), 4.71-4.89 (m, 1H) r 3.66-3.77 (m, 2H), 2.73-2.92 (m, 3H), 2.51 (s, 
5H) r 2.43 (s, 1H) t 2.10-230 (m, 1H),1.86-2S4 (m, 2H), 132 (d, 6H), 1.02-126 
(m,4H). 

MS (CI, NH3) 533 (MH+) 

Example 39 

20 tRl2-Amino-N-r2-f4^no-4-phany^ 

oxo-ethytMsobiJtvramlde 

A. rRM1 ^(^Cvan^^hpnyUp lperfdln-l -yl)-1 4 1 H-lndd-a-ytmathyn- 
2-oxo-emvtcarbamovn-1 ^nethv^ethyl Vcattemic acid tart-buM eater 

According to General Procedure A, 53 mg (024 rnmol) of 4-phenyl- 
25 piperidlne-4rcyano hydrochloride and 92 mg (024 rnmol) of 4C were coupled 
and the product was purified by silica gel chromatography (1:1 v/v ethyl 
acetate rhexanes) to give 124 mg of 39 A. 

B. ffi)-2-AmlrK)-N-r2-(4-cvano-4-Dte 
vtmethyn-2-Qxo^thyl>-isobutyramide 

30 According to General Procedure B, 1 05 mg (0.1 9 rnmol) of 39C was 

deprotected to give 82 mg of the title compound as a foam. 

1 H NMR (CDCI3, 250MHz) (60:40 mixture of rotamers) 8 8.13-8.34 (m, 
2H) t 7.75 (d, 0.6H), 7.68 (d, 0.4H), 728-7.41 (m, 4H), 7.08-727 (m, 3H), 6.94- 
7.01 (m, 1H), 5.13-533 (m, 1H), 4.62-4.78 (m ( 1H), 3.73-3.90 (m, 1H) t 320-3.31 

35 (m, 2H), 2.64-2.93 (m, 2H) t 1.66-2.43 (bm t 6H), 1.43 (s, 6H). 
MS (CI, NH3) 458 (MH+) 
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Example 40 

(R)-2-Amino-N-f 1 -M H-indot-a-vlme1hvlV2-f4-fmDroholine-4-carfapnvl^ 
phenyKD'iperid ifvl-vll-2-Qxo-ethylVlsobutyramide hydrochloride 
/L (R)-(1-{1-(1H-lndol-3-ylmethyl)^ 
5 phenyl-plperidin-1 -yT|«2-o xo-ethylcarbamoy1}-1 -methyt-ethyn-carbamlc add 
tert-hutyl ester 

According to General Procedure A, 27 mg (0.087 mmol) of morpholln-4- 
yl-(4-phenyl-plperidln-4-yl)-methanone hydrochloride and 32 mg (0,081 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using a gradient of 50% ethyl acetate in hexane to 1 00% ethyl acetate to give 
24 mg of 40A as a foam. 

B. (R^Amlno-N^1-MH-1ndol-3-vlmethvlVg-r4-rmoroholine-4- 
carfaonylM-Dhenvl-DiDeridin-1 .yH-2-oxo-ethyl)-isobutvramide hydrochloride 
According to the method outlined In General Procedure C, 36 mg of 40A 
15 was deprotected to give 17 mg of the title compound as a yellow solid. 

1H NMR (CD30D, 300MHz) (rotamere) 5 7.52-7.67 (m, 1H), 6.99-7.40 
(m t BH) ( 6.87 (d t 1H). 5.07-5.21 (tri, 1H), 4.03-4.30 (rri, 1H), 3.52-3.68 (m t 1H) f 
2.74-3.39 (m, 13H), 1.94-2.18 (m, 1H), 1.74-1.90 (rn, 1H), 1.58-1.66 (m, 1H) r 
1 .30-1 .47 <d t 6H) f 1 25-1 .30 (m, 2H). 
20 MS (CI, NH3) 546 (MH+) 

Example 41 

IwAmlno-cvclopentanecarboxvtic add (1-fm-benzvloxvmethvl-2-oxo-2-f4-f2- 
oxo-2.3^ihydro -hehzoimlda2ol-1-yl)-plDerirffn-1-vl1-ethvl>-amide 
tfifluoroacBtate 

25 A. 1-tert-Butoxy carbonylamlno-^clopentanecarboxvfic acid 

To 1.66 g (12.88 mmol) of 1-amino-1-cydopentane-carboxytic acid In 
12£ mL of 2N NaOH was added 283 mg (13.0 mmol) of di-tert-butyl- 
dicarbonate and the mixture was stirred for 17 h at room temperature. The 
mixture was acidified with 10% HCI and extracted three times with ethyl 

30 acetate. The combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 1.71 g of 41 A. 
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B. f 1 -f 1 -(RVBenzvloxvmethvl-2.Qyo-244-rg-oxQ -2.3-dihydro> 
benzolmidazoM-yn-oiperidi^ add 

tert-frutyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1B and 1 1.6 
5 mg (0.05 mmol) of 41 A were coupled, and 23 mg of 41 B was recovered. The 
crude material was used without further purification In the following step. 

C. l-Amlno-cvclopentanecarboxvllc add fl-fRWbenzvtoxvmethvl-2-oyo. 
2-r4-f2^xo-2.3-dihvdro-benzotmlda2ol-^ 

trffluoroacetate 

10 To 23 mg (0.04 mmol) of 41 B was added 2 mL of trifluoroacetic add at 

0°C. The ice bath was removed and the mixture was stirred for 2^ h, and then 
was diluted with ethyl acetate and concentrated. The residue was 
coevaporated once from heptane, dissolved in methylene chloride and the 
product precipitated with hexane to give 10 mg of the title compound as a solid. 

15 1 H NMR (CD3OD, 250MHz) 5 7.29-7,45 (m, 7H), 7.06-7.28 (m, 4H), 

5.17-536 (m, 1H), 4.04-4.31 (m, 4H), 4.19-4.38 (m, 1H), a72-&87 (m, 2H). 
2^244 (m,3H), 1.80-2.12 (m,9H). 
MS(CI,NH3)506(MH+) 

Example 42 

20 2-Amlnfr N-I1 -( R)*sn?yloxymethyt V(»diphenylRQfttylaminQ-pyrrp«dlrh1 -ylV 
2-oxo-gthyn-teolbutyramlde trtflMproacstatP 

A. 3-DlDhenviacetvlamlno-Dvrrofidine-l-carboxylic add benzyl ester 
To a mixture of 2.40 g (7.19 mmol) of 30B V 1 .10 g (9.02 mmol) of 4- 
dimethylamlnopyrtdine, and 0.73 g (7.19 mmoi) of triethylamtne in 10 mL of 
25 methylene chloride was added 1.91 g (6.26 mmol) of diphenylacetytchloride 
and the mixture stirred overnight at room temperature. The mixture was diluted 
with chloroform and washed twice each with 10% HCt, saturated aqueous 
sodium bicarbonate, and brine. The mixture was dried over MgS04 and 
concentrated to give 2.43 g of 42A as a white solid. 
30 B. 2.2-DiDh9nvi-N>pyrrolldln-3-y|.acetamida 

To 2.40 g (5.8 mmol) of 42A in 40 mL of ethano) was added 1.20 g of 
10% palladium on carbon and the mixture was hydrogenated at 45 psi for 17 h. 
The reaction mixture was filtered through celite and was concentrated to give 
1 .67 g of 42B as a yellow oil. 
35 C. ( 1 -M >rRUBen2yloxvmethyl-2>f5^phanylacetylamino-Dvrrolidln>1 -vH- 

g^xp-ethytcartoaro^ acid tart-butyl ester 

According to Genera) Procedure A, 150 mg (0.53 mmol) of 42B and 200 
mg (0.53 mmol) of 3 were coupled and the product was purified by silica gel 
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chromatography using a gradient of 50% ethyl acetate in hexane to 100% ethyl 
acetate to give 100 mg of 42C as a white solid* 

D. g-Amino-N-fl WRVbenzylo xymemy»-2-f3 ^»phenylflcetylamlrKK 
pyrrolidin-1 -yt V2-oxo-Bthvn>isobiJtyram>de trifluoroacetate 

5 To 1 00 mg (0.1 6 mmpl) of 42C was added 3 mL of trifiuoroacetic acid at 

0°C. The ice bath was removed and the mixture stirred for 3 h, diluted with 
ethyl acetate and concentrated. The residue was coevaporated once with 
heptane. Hexane and chloroform were added to the residue and the 
precipitated product was collected by filtration. Recovered 55 mg of the title 

10 compound as a soOd. 

1H NMR (CD3OD, 250MHz) (partial) 5 7.22-7.40 (m, 15H), 4.95-5.00 
(m. 1 H), 4.38-4.57 (m, 3H), 1 .60 (s t 6H). 
LSIMS-MS 543 (MH+) 

Example 43 

15 (RlN-f2^2-f2-Amfno-2^ethyl^rooiomte^^ 

dlhvdrp-1H-isoindot-5.yn-ben2amidetfffluoroacetate 
A. 1 ^Bte>bmmwnethvM>nftrD-bBnzanB 
To 8.00 g (53.0 mmol) of 4-Nltro-o-xylene in 80 mL of carbon 
tetrachloride was added 18.8 g (106 mmol) of N-Bromosucclnimide followed by 
20 1 00 mg (0.60 mmoJ) of 2 v 2'-azobis (Isobutyrordtrile) and the mixture was 
refluxed overnight The precipitated solid was removed by filtration and 
washed with carbon tetrachloride and the filtrate concentrated to give 15.4 g of 
43A as a yellow oil. The crude product was used without further purification in 
the following step. 
25 B. 2-Ben2v1-5-nitrp-2.3-dihydm>1 H-isoindole 

To a mixture of 15.4 g (50.5 mmol) of 43A and 35.4 g (430 mmol) of 
sodium carbonate In 160 mL of acetone and 35 mL of water was added 5.68 g 
(53 mmol) of benzylamine in 10 mL of acetone over 3 h. The mixture was then 
stirred for 17 h at room temperature. The precipitated solids were removed by 
30 filtration and the filtrate concentrated. The residue was cfissotved in ethyl 
acetate and washed three times with 1N HCt. The combined HO washes were 
neutralized with sodium carbonate solution and extracted three times with ethyl 
acetate. The combined organics were washed with brine r dried over MgS04 
and concentrated. The product was purified by silica gel chromatography 
35 (15:85 v/v ethyl acetate:hexanes) to give 2.55 g of 43B as a yellow solid. 
C. S-Amino-2.3-dlhvdro-1 H-lsolndolB 

To 1.50 g (5.9 mmol) of 43B In 50 mLof ethanol was added 1.25 g of 
10% palladium on carbon and the mixture hydrogenated at 40°C and 5 psl for 
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17 h. The mixture was filtered through celite and concentrated to give 600 mg 
of 43C as a pale purple solid. 

D. {Hfrfg-Anrjioo-i.g^ihydr^ 

oxo^thvlcarfaamovl1-1.methvl-ethy>l-carbamic acid tert-butyl ester 
5 According to General Procedure A, 300 mg (22 mmol) off 43C and 850 

mg (22. mmol) off 3 were coupled to give 950 mg off 43D as a yellow solid. 
The crude product was used without further purification. 

E. f 1 -r2-(5-BEnroylamlno-1 ,^ihyrirfr Isflndol-E-ylVI -( RV 
benzylpxymethvl-g^x^ acffcl tert- 

10 butyl ester 

To a mixture off 300 mg (0.60 mmol) of 43D and 85 mg (0.69 mmol) of 4- 
dimethylamlnopyridine in 5 mL off methylene chloride was added 98 mg (0.69 
mmol) of benzoyl chloride, and the mixture stirred for 17 h at room temperature. 
The reaction mixture was diluted with chloroform and washed twice each with 
15 10% HQ, saturated aqueous sodium bicarbonate and brine, dried over 
MgS04 and concentrated. The product was purified by silica get 
chromatography (67:13 v/v ethyl acetaterhexanes) to give 120 mg of the title 
compound as a white solid. 

F. ffll-N^242-(g-Amino-g-methvt^mp^ 

20 DmD!onvn-g.3-dlhYdro-1 H-tsoindol-5-vllbenzamide trffluoroacatate 

To 120 mg (0.20. mmol) of 43D was added 3 mL of trifluoroacetic add at 
0°C. The ice bath was removed and the mixture stirred for 3 h. Hie reaction 
mixture was diluted with ethyl acetate and concentrated. The product 
crystallized upon addition of hexane and chloroform. Rtration of the ' 
25 precipitate provided 50 mg of the title compound as a white sofld. 

1 HNMR(CD30D, 250MHz) 6 7.82-8.00<d,2H), 7.78-7.85 (m, 1H), 
7.00-7.17 (m, 4H), 7.37-7.42 (m, 6H), 5.08-5.32 (m, 1H), 4.99-5.10 (m, 2H), 
4.75-4.B0 (d, 2H), 4.61 (s, 2H). 3.82-3.90 (m, 2H), 1.62 (s, 6H) 
MS (CI, NH3) 501 (MH+) 
30 Example 44 

(m-2-Am1nc>-N41-f4-ben?vlox^^ 

plperidin-1 -yn^thylHsobutyramide 

A. (RV3^4-Ben?yloxy-phBnylV2-tert-bitoxyt«rbonvlamirM>DroDionle 

acid methyl ester 

35 To a mixture of 2.00 g (5.38 mmol) off N-t-BOC-O-benzyt-D-Tyrosine and 

0.819 g (5.92 mmol) of potassium carbonate in 30 mL of DMF was added 0.802 
g (5.65 mmol) of iodomethane, and the mixture stirred for 17 h at room 
temperature. The mixture was diluted with 150 mL water and extracted three 
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times with ethyl acetate. The organics were washed four times with water and 
once with brine. Drying over MgS04 and concentration provided 2.27 g of 
44A as a yellow oil. 

B. rRV2-Amlno-3>/4-benzv!oxy-f)henyi)-proDionlc add methvl ester 
5 • Following the method outlined in General Procedure B, 227 g (5.4 

mmo!) of 44 A was deprotected to give 1.00 g of 44B as a yellow oil. 

C. mV344-BenzYloxY^henyn-2W24ert-^ 
proplonvlamtnoWarPDionic acid methyl ester 

According to General Procedure A, 1.00 g (3.5 mmol) of 44B and 0.72 g 
10 (3.9 mmol) of N4£0C-a-methyialanine were coupled and the product was 
purified by silica gel chromatography (25:75 v/v ethyl acetaterhexanes) to give 
1.00 g of 44C as a white solid. 

D. (RW4-BenzylQxy-pheny1Vg-(g^ 
prpplPny>amlno)-PToplonlp add 

15 Following the method outlined In General Procedure D, 1.00 g (2.2 

mmol) of 44C was hydrofyzed to give 1.00 g of 44D. 

E. (RHHH4-BenzylPwH3fin^^ 
* . tenzQimld«ol-i-vO-p1p^ 

acM tert-frutyl ester 

20 According to General Procedure A, 160 mg (0.34 mmol) of 44D and 75 
mg (0.34 mmol) of 4-(2*keto*1-benzimldazo0nyl)plpertdine were coupled and 
the product was purified by silica gel chromatography using a gradient of 
(75:25 v/v ethyl acetaterhexanes) to (5:95 v/v methanokethyl acetate) to give 
100 mg of 44E as a white solid. 

25 F. fflV2-Arnino4smW4-ben2Yloxy-ben 

1 -yD-plpfiridf n-1 -yfHthyfUsQbvrtynamldQ 

According to General Procedure B, 100 mg (0.15 mmol) of 44E was 
deprotected to give 60 mg of the title compound as a white solid. 

. 1 H NMR (CD3OD, 250MHz) (rotamers) 5 7.26-7.52 (m, 6H), 6.91-722 
30 (m, 7H), 5.04-5.18 (m, 2H), 4.96-5.01 (m, 1H), 4.60-4.81 (m, 1H), 4.36-4.60 (m, 
1H) ( 3.95-4.14 (m, 1H), 2.94-3.10 (m ( 2H), 2.46-2.80 (m, 2H), 2.08-2.40 (m, 1H), 
1.69-1.92 (m # 2H). 1.55-1.6B (m, 1H), 128-1.40 (m, 8H). 
MS(Cl t NH3)556(MH+) 

Example 45 

35 (m-2-Amlno-N-{ 3-(3.4-dihvdrTM^ 

dlhydro-bensolmidasQl-l -yl}-plPBridlne-1 -CTrbpnyll-prppylUgobirtyramidp 
a. (RVfrtert-Ptftoxycartopnytaml^^ 

ben70lmidagoM.yl^loeridin-1-vm>iitvric acid benzyl ester 
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According to General Procedure A, 2.33 g (7-21 mmol) of N-a-t-BOC-D- 
aspartic-b-benzyl ester and 1.49 g (6.86 mmol) of 4-(2-keto-1- 
benzimldazolinyl) plperlcflne were coupled and the product was purified by 
silica gel chromatography using an elution gradient of 2% to 4% methanol In 
5 methylene chloride to provide 2,56 g of 45A. 

B. fro^Amlno-4^o^-t442-oxo^ 
piperiffl^vyii-butyrlP aoM benzyl estsr 

Following the method outlined in General Procedure B, 2.49 g (4.78 
mmol) of 4SA was deprotected to give 1 .77 g of 45B. 
io c. (H)-3-(a-tert^irtoxyfiPrton^ 

444-(2^xo-2.3^ih\rtro^nzoimIdazoM acid benzyl 

ester 

According to General Procedure A, 1.60 g (3.8 mmol) of 4SB and 0.77 g 
(3.8 mmol) of N-t-BOC-a-methyiaianlne were coupled and the product was 
15 purified by silica gel chromatography using an elution gradient of 2% to 4% 
methanol in methylene chloride to provide 2.46 g of 45C. 

D. (ffl-3-(2-tert-Buto)^rbonylamir^^ 
4-f4-f2-oxo-2.3>dlhvdro-benzolmlda7oI-1 >yi^piperfdIn-1.ytVbutyric acid 

To 2.44 g (4.0 mmol) of 45C in 40 mL of ethanol was added 250 mg of 
20 10% palladium on carbon and the mixture hydrogenated at 50 pel for 2 h. The 
mature was filtered through celite and concentrated to give 2.00 g of 45D. 

E. fflWW3W3.4-Oihydro.1H^so qui^^ ' 

KflhydroHtenzolmldaroH^ 
methyl-ethylH^rtfflmlP arid tart-butyl ester 
25 According to General Procedure A, 80 mg (0.19 mmol) of 45D and 22 

mg (0.20 mmol) of 1 ,2,3,4-tetrahydrtrisoqulnoline were coupled and the 
product was purified by silica gel chromatography using an elution gradient of 
2% to 4% methanol In methylene chloride to provide 52 mg of 45E. 

F. ffire-Amlryv^m^lhyrirp^ 
30 px^g.frdlhyrtrc^enrelmld^^ 

IsofrHtyramldB 

. Following the method outlined in General Procedure B, 45 mg (0.07 
mmol) of 45E was deprotected to give 22 mg of the title compound. 

'H NMR (CD3OD. 300MHz) (1:1 mixture of rotamers) (partial) 5 7.54- 
35 7.62 (m, 0.5H), 7.20-7.32 (m, 0.5H), 7.10-7.21 (m, 4H). 7.01-7.19 (m. 3H), 5.33- 
5.49 (m, 1H). 3.67-3.92 (m, 2H) f 2.58-3.01 (m, 5H), 1.74-1.89 (m, 2H), 1 .39-1.42 
(m.8H). 

MS (CI, NH3) 533 (MH+) 
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Example 46 

f Rl-2-AmlrtP-N-f 1 -(1 HHnclo|>3-y)mPthyl)-2>Qx^g^4-BhenYh4-(pyiTQlMlne-1 ■ 
carbQnYl)^rperidin-1-yll^thylHi^butyramW9 hydrochloride 

A. f 1 -{1 -d HMndQl^ylmefryl)-g'0x<>-^4-ph6nyt^fPYm?IMin&-1 - 

5 add tert- 

butyl ester 

According to General Procedure A, 71 mg (0.24 mmol) of {4-Phenyl- 
plpertdln-4-yl)-pynolidln-1-yl-fnethanone hydrochloride and 94 mg (0,24 mmoO 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using 100% ethyl acetate to elute to give 142 mg of 46 A. 

B. (R)-2-Amino-N41-MI*lndo>-3-Yl^ 
(pyrrotid1n^1*carbony1Vpiperidln-1 ^yl)-ethyl>-tsohutyramide hydrochloride 

According to General Procedure C, 133 mg (0.21 mmol) of 46A was 
deprotected to give 1 19 mg of the title compound as a solid. 
15 1 H NMR (CD30D, 250MH2) 6 7.52-7.63 (m, 1H) t 7.00-7.37 (m, 8H), 

6.80-6.91 (m, 1H), 5.02-5.26 (m, 1H), 3.99-4.27 (m, 1H), 3.04-3.72 (m, 6H), 
2.61-3.02 (m, 3H) V 1.44-2£8 (m, 13H). 
MS (CI, NH3) 530 (MH+) 

Example 47 

20 (Rhg-Amlnp-NHHimndo^ 

plPPridirhl-yn^thyfHspbiityramlde hydrochlPrtdft 

A. M^lkMndokT-yll^-Dyridlrvl-^ • 
To a solution of 23.4 g (0.20 mol) of indole in 250 mL of pyridine was 
added 2&2 mL (0.20 mol) of benzoyl chloride with mechanical stirring and the 

25 mixture was stirred for 48 h. After dilution with 100 mL of water and 

acidification with 6N HO, the mixture was extracted twice with ether and the 
ether was washed once with 6N HCt. Drying over MgS04 and filtration 
through celtte provided an oil which was triturated with methanol to give 18.4 g 
of 47A as a pale yellow soEd. 

30 . B. 3-PyrMlrH-yl-imndplfl 

A mixture of 12.0 g (0.04mol) of 47A, 0.6 g of 10% palladium on carbon, 
8 mL of dibenzyiamine and 70 mL of diphenyl ether were heated at 210°C for 
7.5 h. Off-white needles precipitated from solution on cooling and these 
needles were filtered and washed with ether. The solids were suspended In 

35 50 mL of IN HCI and washed once with ether. The aqueous solution was 
filtered through celite and concentrated. To the residue was added 10 mL of 
5N NaOH, and the resulting solid was filtered and washed with water to 
provide 4.02 g of 47B. 
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C. 1-Phenvt-3H3vridln>4>vf.1H-lndQle 

To a mixture of 4.0 g (20.6 mmol) of 47B, 5.91 g (20.6 mmoO of cuprous 
bromide, 2.84 g (20.6 mmol) of potassium carbonate In 40 mL of N- 
methylpyrroildine was added 9.1 mL (86.5 mmoO of bromobenzene and the 

5 mixture heated at 1 90*C for 20 h. After cooBng to room temperature the 
mixture was filtered through celfte and the filter pad washed with ethyl acetate. 
The solution was refiltered and washed with 5N ammonium hydroxide solution 
until a blue color no longer appeared in the aqueous layer. The organic 
portion was washed twice with water, once with brine, dried over MgS04 and 

10 concentrated to give 3,3 gof47C as a light brown solid. 

D. 3-d -Ppn?yl-pyritf n-4-vlV 1 -ptenyH H-lndote bromltte 

A mixture of 2.7 g (10.0 mmol) of 47C and 1.18 mL (10.0 mmol) of 
benzyl bromide in 50 mL of benzene was heated on a steam bath for 3 h. After 
cooling to room temperature, the precipitated yellow solid was removed by 
15 filtration and washed with benzene to give 3.03 g of 47D. 

E. 3-f1 -Ben*vH .2.3.6>tetrahvdro-pvridin-4-vlVl.phefwl.1 H-lndole 
To 3.0 g (63 mmol) of 47D In 100 mL of methanol was added 18.5 g 

(490 mmol) of sodium borohydride over 40 mln. The mixture was stirred at 
room temperature fori hand then heated on a steam bath fori JSh. After 
20 cooling to room temperature, the mixture was diluted with water and ether, and 
potassium carbonate was added until the lower layer clouded. The mixture 
was filtered and the ether phase dried over MgS04 and potassium carbonate. 
Rltration and concentration provided 2.13 g of 47E as a yellow oil. 

F. VPhgnyl^piperirtln4-Yl'1WndPl9hydrochloricle 

25 A mixture of 1.7 g (6.21 mmol) 47E and 1.0 g of 10% palladium on 

carbon in 200 mL Of ethanol was hydrogenated at 50°Cfor5h. 0.78 mL of 
concentrated HCI was added and hydrogenation continued at 50 9 C for another 
17 h. The mixture was filtered through celtte and concentrated to give 1.26 g of 
47F as a tan solid. 

30 G. (RVf141WimndoN3-vlmBthvlV2K>xcy2-l4^1- P hBnyl.1H>indol.^ 

plperidln-Vvn^thN4carbamovlV1-meth\ri^thyl^-caTfaamlc acid tert-butyl ester 
According to General Procedure A, 70 mg (0.21 mmol) of 47F and 83 
mg of 4C were coupled and the product was purified by silica gel 
chromatography (65:35 v/v ethyl acetaterhexane) to give 90 mg of 47G as a 

35. white solid. 

H. (RV2-Am1no-N^H1HH^^ 
lndol-3-vlVDlDeridln>1 -yfl-ethymsobutymmiria hydrochloride 
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To a solution of 90 mg (0.14 mmol) of 47G In 4 mL of ethanol was 
added 2 mL of concentrated HCI and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and the residue crystallized 
from chloroform/hexane to give 72 mg of the title compound as a solid. 
5 1 H NMR (CD3OD, 250MHz) (mixture of retainers) 5 (partiaI)734-7.74 

(m, 8H), 7.01-7.29 (m, 6H), 6.78 (s, 1H), 5.22-5.39 (m, 1H) f 4.45-4.69 (m, 1H), 
3.93-4.06 (m, 1H), 1.66 (s, 6H). 
MS(CI ( NH3)548(MH+) 

Example 48 

10 /Rl-2-Amino-N41Wimnd 0 l.3^ 

oxoHethyn-jsobutyramldfl hydrochloride 

A. fr(1,g,3,6-TQtr^^ 

50 mL of methanol was treated with 3.45 g (150 mmol) of sodium metal 
with stirring until the sodium had completely dissolved. To the methoxide 
15 solution was added 3.00 g (25.6 mmol) of indole and 1023 g (66.6 mmol) of 4* 
pipeiidone monohydrate hydrochloride. The mixture was refluxed for 16 h and 
. then concentrated. The residue was dissolved in ethyl acetate and washed 
once with water. The aqueous phase was extracted three times with ethyl 
acetate and the combined organlcs were washed once with brine, dried over 
20 Na2S04 f and concentrated to give 2.85 g of 48A as a yellow sofid. 

B. frPlperidln-4-yHHHndQte 

A mixture of 400 mg (2.0 mmol) of 48A in 100 mL of ethanol was 
hydrogenated at 45 psl for 17 h. The mixture was tittered through celite and 
concentrated to give 400 mg of 48B as a white solid. 
25 c. (RHHHIH-lndol^vlrro^ 

oxo-ethylcarbampylhl-mgthW^thyll-ffflrfa^mte mM tert-butyt ester 

According to General Procedure A, 100 mg (0.50 mmol) of 48B and 195 
mg (0.50 mmol) of AC were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 75% ethyl acetate in hexane to 
30 87.5% ethyl acetate In hexane to give 220 mg of 48C as a white soRd. 

D. frAmin<hM1-(iH-ln0P^ 
^Vg-oxo>ethvn-isobutvramtde hydrochloride 

To 220 mg (0.39 mmol) of 48C in 3 mL of ethanol was added 2 mL of 
concentrated HCI. The mixture was stirred at room temperature for 1 h and 
35 then concentrated. Methanol and a smali amount of methylene chloride were 
added and the mixture was concentrated to give 200 mg of the title compound 
as a white solid. 



Printed from Mimosa 10/14/1997 13:38:39 page -102- 



WO 96/35713 



PCT/IB95/00333 



-101- 

1H NMR (CD3OD, 250MHz) (1:1 mixture of retainers) (partial) S 8.32- 
8.45 (m, 1H) r 7.53-7.69 (m, 1H) ( 7.30-7.43 (m, 3H) f 6.94-7.29 (m f 6H), 5.23-5.37 
(m ( 1H), 4.46-4.63 (m, 1H), 3.90-4.04 (m, 1H), 1.62-1 .68 (m, 6H). 
MS (CI, NH3)471 (MH+) 
5 Example 49 

Fm.2-Amlnp-N414imnd^ 

Dtoeridln-l-ytyg^x^BthylVisofautyramide hydrochloride 

A. 4-(2-Methvl-b en?oimlda20l>1-vl).plDertdlnB-1-cflrfaoxvlte add tort- 

. butyl aster 

10 To 325 mg (3.00 mmd) of 2-methylbenzimidazole fn 12 mL of DMSO 
was added 100 mg (3.00 mmol) of sodium hydride (60% oil dispersion) and the 
mixture was stirred at room temperature for 30 min. The mixture was heated at 
70°C for 15 min and then cooled to room temperature. A solution of 520 mg 
(3.00 mmol) of 4-mettianesuifonyloxy-piperidine-1-carhoxylic add tert-butyl 

15 ester (Yoon et aJ., WO9204342) In 3 mL of DMSO was added to the Imidazole 
solution, and the mixture was stirred at room temperature for 12 h. The mixture 
was diluted with ethyl acetate and washed twice with a solution of saturated 
sodium bicarbonate and brine. The solution was dried over MgS04 and 
concentrated. The product was purified by silica ge) chromatography (95:5 v/v 

20 chioroform:methanol) to give 69 mg of 49A as a white solid. 

B. ^MethyH-nlneridin^-vl-1H-benzolmldazole trifluoroacetate 

To 89 mg (0.28 mmol) of 49A at 0°C was added 3 mL of trtfluoroacetfc 
acid and the mixture was stirred for 30 min. Dilution with ethyl acetate and 
concentration provided 92 mg of 49B as a yellow syrup. 
25 C. (RVf14141H>lndot^v1mBthvlV2 ^4-f2^thvl.ben2oimida2ol-1>viV 

pioeridfn-1 >yn-2-oxcvethylcarbamovlV1 -methvl>ethvfV>carbamic acid tert-butvl 
ester 

According to General Procedure A, 90 mg (0.42 mmol) of 49B and 163 
mg (0.42 mmol) of 4C were coupled and the product was purified by silica gel 
30 chromatography using (75:25 v/v ethyl acetaterhexanes) followed by (95:5 v/v 
CH2Cl2:MeOH) to give 126 mg of 49C as a white solid. 

D. mV2>Amino-N41-f1H>lndol-3-vlmethvfV2-f4-f2-methvl- 
benzoimida2o1-1-YiVplperidin.1 -yl)-2>oxo-ethyl HsobutyramidQ hydrochloride 

To 126 mg (0.21 mmol) of 49C in 6 mL of ethanol was added 6 mL of 
35 concentrated HQ, and the mixture was stirred at room temperature for 80 min. 
The mixture was concentrated and the residue redissolved 'm a small amount 
of methanol. Ethyl acetate was added until the product precipitated from 
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solution, and the precipitated material was collected by filtration to give 85 mg 
of the title compound. 

1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 5 7.53- 
7.81 (m, 4H), 7.19-7.40 (m, 2H), 7.00-7.19 (m, 3H), 2.91 (s, 1.5H), 2.81 (s, 
5 1.5H), 1.59-1.68 (m,6H). 
MS(CI,NH3)487(MH+) 

Example 50 

ffiU2-Amino-N4W1HHndol^vlme^^ 

Yl>^lperitfn-1-yn'ettiylHigfth»tyremWB hydrochloride 

10 A. f1-Benzvl-DiDBridin>4-vlVf2>nHrD.Dhenyn-am!ne 

A mixture of 22.0 g (1 16 mmol) of 4-amino-1 -benzylpiperldine, 16J31 g 
(116 mmol) of 1 -fluoro-2-nttrobeniene, 19.17 g (116 mmol) of potassium iodide 
and 16.00 g (1 16 mmol) of potassium carbonate in 200 mL of DMSO was 
heated at 150°C for 16 h. The mixture was diluted with ethyl acetate and 

15 washed four times with water and once with brine. Drying over MgS04 and 
concentration provided the crude product, which was purified by silica gel 
chromatography (30:70 v/v ethyl acetate:hexanes) and crystallized from 10% 
ethyl acetate In hexane to give 27.0 g of 50A as yellow crystals. 

B. N-f1-BQnzyl-DlDeridin-4-yll-berttene>1 ^-diamine 

20 A mixture of 10.0 g (322 mmol) of 50A and 1 .00 g of 10% palladium on 

carbon in 50 mL of ethanol was hydrogenated at 50 psi for 3 h. The mixture 
was filtered through ceDte and concentrated to give 9.00 g of SOB as a dark 
solid 

C. 1-(1-Ben2yl^iPBridin^y1V2>phQnyl-1H-hen7olmlda2ol6 

25 A mixture of 1 .00 g (3.56 mmol) of 50B and 1 .89 g (17.8 mmol) of 

benzaidehyde in 4 mL of nitrobenzene was heated at 110°C for 16 h. The 
mixture was purified by silica gel chromatography (30:70 v/v ethyl 
acetateihexanes) to give 550 mg of 50C as a yellow foam. 

D. 2-phenyt-i-plpgfldln-4-yl-1 HHt>en*9imM«Qta 

30 To 540 mg (1 .47 mmol) of 50C in 2 mL of methylene chloride at -1 0°C 

was added 294 mg (2.06 mmol) of a-chloroethyl chloroformate and the mixture 
was stirred for 20 min and then concentrated. The residue was dissolved in 4 
mL methanol and refluxed for 1 h. The mixture was concentrated to give 400 
mg of SOD. 

35 E. (RHHHimnfol-fryl^^ 

1-vfypiperidin-1-vtVeth^^ acid tert-buM 

ester 
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According to General Procedure A, 70 mg (0.25 mmol) of 50D and 9B 
mg (025 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elutlon of 50% ethyl acetate in hexane to 
100% ethyl acetate 30 mg of 50E was obtained as a white solid. 

5 F. fR^2-Amino-N41-(1H-}ndol^ylmethylVg^x o-2>f4-(2^hef^ 

benzoimldazoM-vft-Dtoeridin-1 -vn-ethvll-isobutyrarnide hydrochloride 

To 30 mg (0.046 mmol) of 50E In 2 mL of ethanol was slowly added 2 
mL of concentrated HCI with stirring. The mixture was stirred at room 
temperature for 75min and then concentrated. Crystallization from ethyl 

10 acetate/hexane provided 22 mg of the title compound as a white solid. 

1 H NMR (CD30D, 250MHz) (1:1 mixture of rotamers) (partial) 6 8J29 
(d, 0.5H), 7.63-7.80 (m, 8.5H), 7.26-7.54 (m, 2.5H), 6.98-7.18 (m, 25H), 5.29- 
5.40 (m, 0.5H), 5.00-5.10 (m, 0.5H), 4.48-4.78 (m, 2H), 2.36-2.61 (m, 2H), 156- 
1.72 (m, 6H). 

15 MS (CI, NH3)549(MH+) 

Example 51 

(RV3-Amtnp-N-RH4-f6^^ 

^ndpl^-ylmethy^^2^KQ^thyn^sQh^ty^pmltite hydrochloride 
A. VACTtyl-plpftfitflng-4-cftrhoxylic acid 
20 A mixture of 1292 g (1.00 mmol) of isonlpecotic acid and 400 mL of 

acetic anhydride was refluxed for 2JS h. The mixture was allowed to cool to 
room temperature and stirred for 17 h. The precipitated solids were filtered, 
washed with diethyl ether and dried under vacuum to give 150.1 g of 51 A as a 
white soRd. 

25 B. 1-Aoetvl^lDeridfoB-4-rarbonvi chloride 

To 250 mL of thlonyl chloride was added 50.0 g (292 mmol) of 51 A with 
mechanical stirring. The mixture was stirred for 1 h and then 200 mL of 
petroleum ether was added. The precipitated solids were collected by filtration 
and washed with cold petroleum ether. The solids were dried under vacuum to 
30 give 53.97 g of 51B. 

C. 1-f4-(2.4.Difluoro-ben2oyl)-DlpBridln-1>y!|>ethanone 
To a suspension of 75.0 g (562 mmol) of aluminum chloride in 95 mL of 
m-d'tfluorobenzene was added 51 B over 10 min. The mixture was refluxed for 
• 3 h under nitrogen, and after cooling to room temperature the mixture was 
35 poured slowly onto ice. The product was extracted with methylene chloride 
and the combined organlcs were washed twice with water and once with brine. 
Drying over MgSQ4 provided 63.21 g of 51 C as a yellow solid. 
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D. (2.4>Dtfluoro-phenvn-plperid}n-4-vl-methanQne hydrochloride 
A mixture of 10.0 g (37.4 mmol) of 51 C in 40 mL each of concentrated 
HCI and glacial acetic add was refluxed for 7 h. An additional 20 mL of 
concentrated HQ was added to the reaction mbcture and refluxing was ' 
5 continued for an additional 6 h. The mixture was concentrated and the residue 
triturated with 2-propanot to give B.O g of 51 D as a white solid. 
e. (2,4 : Dlflwro^henyO-piperidirH-yl-mQthanQne oxlme 
A mixture of 10.0 g (3821 mmd) of 51 D, 2.66 g (382 mmol) of 
hydroxylamine hydrochloride, and 4.6 mL (33.0 mmol) of triethylamine in 150 
10 mL of ethanol was stirred at room temperature for 30 min., and then refluxed for 
2*5 h. During reflux, the product began precipitating from solution. After 
coding to room temperature, filtration provided 6.7 g of 51 E. 

F. 6-Ruoro-3>oiDaridin-4-yl-ben2ofdlisoxazoiB 

A mixture of 10.0 g (41.62 mmol) of 51E and 250 mL of 50% NaOH was 
15 refluxed for 5 h. After cooling to room temperature, the mixture was diluted with 
toluene and washed once each with water and brine. The mixture was dried 
over MgS04 and concentrated to provide a residue, which was triturated with 
ethyl acetate and petroleum ether to give 0.56 g of 61 F as a sofld. 

G. fflW1^gJ446.nuoro-hBn2Qfdy^^ 

20 indol3-vtmethvn-2^xo^thYlc^ acid tert- 

butyi ester 

According to General Procedure A, 11 mg (0*045 mmol) of 51 F and 18 * 
mg (0.045 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (95:5 v/v CH2d2:MeOH) to give 16 mg of 51 G as a white 
25 solid. 

H. (R)-2-Amtno-N-f2W6-fluoro*en^ 

H1 HHrctal^tmemyfra-o^ hydrochloride 

To 16 mg (0.027 mmol) of 51G in 2 mL of ethanol at room temperature 

was added 2 mL of concentrated HCI and the mixture stirred for 1 h. The 
30 mixture was concentrated and the residue crystallized from ethyl 

acetate/hexanes to give 1 1 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 6 8.21- 

8.29 (m, 1H) t 7.51-7.63 (m, 2H), 7.26-7.34 (m, 2H), 6.90-7.21 (m, 5H), 5.07-554 

(m, 1H), 4.43-4.49 (rn, 1H), 3.79-3.92 (m, 1H). 2.58-2:74 (m f 2H), 1 .44-153 (d, 
35 6H). 

MS(CI,NH3)492(MH+) . 
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Example 52 

f RV1 -rg-(2-Amino-^rppthyl'PrppipnYiQminp)-9-(1 H-lnc<o|-3-ytH?rpplonyn-4- 

Dhenvl-DlD8ri(fine-4-carboxvllc acid f4-hvdrDxy-butyt^amfde hydrochloride 

A. 4-Phenyl>piperidine-1.4-dlcart)oxvlte add mono-tert-butyl ester 
5 To a suspension of 42.B4 g (114 mmol) of 4-phenyW-plperidlne 

carboxylic acid 4-methylbenzenesulfonate In 250 mL of dioxane and 50 mL of 
water was added 200 mL of 1N NaOH, and the mixture was stirred until 
homogeneous. To the stirring mixture was added 27.3 g (125 mmol) of di-tert- 
butytdi carbonate over 15 mln. Another 200 mL of 1N NaOH was added and 

10 the mixture was stirred until a pH of 1 0-1 1 was maintained. Stirring was 
continued for an additional 17 h at room temperature, then the solution was 
diluted with 350 mL of water and extracted three times with diethyl ether. The 
aqueous layer was acidified to pH 4-5 with glacial acetic acid, then extracted 
three times with ethyl acetate. The combined organlcs were washed three 

15 times with water and once with brine. Drying over MgS04 and concentration 
. provided a clear oil, which was triturated with diethyl ether to give 32.3 g of 
52A as a white solid. 

B. 4-Phenyl-Dtoeridine-1.4«dlcartaoxvfic add benzyl ester tert-butvl ester 
. To 14.39 g (47 mmol) of 52A in 200 mL of DMF was added 7.2 g (52 

20 mmol) of potassium carbonate followed by 822 g (48 mmol) of benzyl bromide. 
The mixture was stirred at room temperature for 17 h under nitrogen. The 
reaction mixture was diluted with 600 mL of ethyl acetate and washed five 
times with water and once with brine. Drying over MgSCH and concentration 
provided 15.95 g of 52B as a dear oil that crystallized on standing. 
25 c. 4-Phenyi-piperi0ln9-4-fflrt?pxvllc add benzyl esftr trfflwroacstata 
To 4.5 g (11.4 mmol) of 52B at 0°C was added 50 mL of cold 
trifluoroaoetic add and the mixture stirred for 1.5 h. The mixture was 
concentrated to give 5.10 g of 52C. 

D. fRU142^tert-Butoxymrbonylamlnn-g-methyi>DroDlonvlamlnoV3- 
30 f1H4ndol-3-ytVDrop?onyn^phenyl-piperidine^Uarfaoxylic add benzvl ester 
According to General Procedure A, 1.09 g (2.8 mmol) of 4C and 885 mg 
(3.0 mmol) of 52C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 0% to 3% methanol in methylene 
chloride. 1 .04 g of 52D was isolated as a light pink solid. 
35 E. fflM4242-tert-Butox\ttarbonylarra 

( 1 H-lndol-3-vl ^-nrQDionvn^.Dhenv)-oiDQridin&-4-cartx>xv»c acid 

A mixture of 1.0 g (1 J5 mmol) of 52D, and 200 mg of 20% palladium 
hydroxide on carbon in 30 mL of methand was hydrogenated for 17 h at 50 
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psi. The mixture was filtered through celtte and concentrated to give 772 mg of 
52E as an orange solid. 

. F. mW1-l2-[4-f4-Hvdroxv.buM 
(1H-lndol^vlmethvll2 -oxo-flthvto^ add 

5 tQft-bMt yl egter 

To a mixture of 66 mg (0.114 mmol) of 5ZE, 9.4 mg (0.105 mmol) of 4- 
amino-1-butanol, and 27 mg (0.210 mmol) of diisopropylBthytamlne in 1 .5 mL 
of methylene chloride was added 56 mg (0.126 mmol) of benzotriazoH-yloxy- 
tris(dimethylamtno)phosphonium hexafluoro phosphate (BOP) and the mixture 

10 was stirred overnight at room temperature. Concentration provided a residue 
which was dissolved In ethyl acetate and washed twice with 1N NaOH and 
once with brine; Drying. over MgS04 and concentration provided the crude 
product which was purified by silica gel chromatography using a gradient 
elution of 0% to 5% methanol in methylene chloride. 50 mg of 62F was 

15 isolated as a white solid. 

G. <R)-1-fe-(2-Amino-2.meth^^ 

prQPlQnyll-4-phPnyl-pipQri0lnM-€a^oxynp qpM (4*hydrpxy-l?myl)^rrt(J|ft 
hytircchlprfcte 

According to General Procedure C, 44 mg (0.068 mmol) of 52F was 
20 deprotected to give 30 mg of the title compound a£ a light pink solid. 

1 H NMR (CD3OD, 300MHz) (mixture of retainers) (partial) 6 752-7.61 
(m, 1H), 7.08-7.49 (m t 4H), 7.09-7.20 (m, 2H), 6.97-7.08 (m ( 3H), 5.19-5.24 (m, 
1H), 3.39-3.51 (m, 3H) f 2.90-3.27 (m, 5H), 1.50-1.61 (m, 6H). 
MS (CI, NH3) 548 (MH+) 
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Example 53 

(Rl-1 ■f2-(2>Amino-2>meihy1.prQpi QnytaminQ)-3-f 1 H-indol-a.yn-DroDlonvH-4- 
Dhenyl-Diperidine-4-carboxylic arid amide hydrochloride 
A. fRM142W4-Carfaamov1^DhBn yl-Dlperidin>1>ylM -f1H>lndot-3- 
5 ^methvlV2K3Xo>ethv!carfaamoyn-1^Qthy^thyl}^rt3amte add tert-butyt ester 
To a mixture of 255 mg (0.44 mmol) of 52£ f 1 18 mg (221 mmol) of 
ammonium chloride and 400 mg (3.09 mmol) of diisopropylethyiamlne In 4 mL 
of methylene chloride was added 235 mg (0.53 mmol) of BOP and the mixture 
stirred at room temperature for 24 h. The mixture was concentrated and the 
10 residue dissolved in ethyl acetate. The organic portion was washed twice wHh 
1 N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product which was purified by silica gel chromatography 
using a gradient eiution of 50% ethyl acetate In hexane to 100% ethyl acetate. 
126 mg of 53A was Isolated as a white solid. 

15 B. (RH ^-(g-Aminff-g-methyi"Prep|PfTyt€tfTi!np)-3-(1 H-lndrt-a-ylV 
proDionvn-4-Dhenyl-piperidine-4-carboxyllc acid amide hydrochloride 

According to General Procedure C, 118 mg (020 mmd) of 53A was 
deprotected to give 90 mg of the title compound as a pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.52-7.63 
20 (m, 1 H), 7.19-7.47 (m, 4H), 6.98-7.17 (m, 5H), 5.13-525 (m, 1H), 3.82-421 (m. 
1 H), 3.98-327 (m, 3H), 1.50-1.65 (m, 6H). 
MS (CI, NH3) 476 (MH+) 

Example 54 

(RH -fg*fg-Amino-?-mathyl-pP?pIonvlaminQ)-3-f 1 Wndoh3-ti)-prop|qnyfH- 

25 Dhenvl-DiPfiridine-4^arfaoxylic acid athylamida hydrochloride 

A. (RHH2-(4-Ettryta^ 

YlrngthylVS^xrelhyl^^ mW tert-t>utyi ester 

To a mixture of 255 mg (0.44 mmol) of 52E, 1 80 mg (221 mmol) of 
ethylamine hydrochloride and 400 mg (3.09 mmol) of dlisopropylethylamine in 

30 4 mL of methylene chloride was added 235 mg (0.53 mmol) of BOP and the 
mixture was stirred at room temperature for 24 h. The mixture was 
concentrated and the residue was dissolved in ethyl acetate and washed twice 
with 1N NaOH and once with brine. Drying over M9SO4 and concentration 
provided a crude product, which was purified by silica gel chromatography (1:1 

35 v/v ethyl acetate rhexanes) to give 167 mg of 54A as a white foam. 

B. mu1 ; rg-(2*AmirK>-2-methvl-proDionylaminoU3>f1H-tndol-3>yl>- 
oroplonyf]*4-phenyl-piperidine-4-carboxyltc acid ethylamide hydrochloride 
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According to General Procedure C, 167 mg (0.2B mmol) of 54A was 
deprotected to give 132 mg of the title compound as a pink solid. 

1 H NMR (CD3OD, 300MH2) (mixture of rotamers) (partial) 5 750-7.65 
(m, 1H) f 6.95-752 (m, 9H), 5.07-5.22 (m f 1H), 4.11^.22 (m, 1H), 3.56^67 (m, 
5 1 H), 2.88 -3.30 (m, 5H), 2.61-2.79 (m, 1 H), 1 52-1 .61 (m, 6H). 
MS(Cl f NH3)504(MH+) 

Example 55 

(R)-l-Aminp-gyclpprppflngcarfaQxyllc add {l-ben^o^yrrottwI-a-oy^W 

oxo-2.3-dihvdro-berttoim1dazol.1.^ 

10 MflUQrPPffltate 

A. /RW1-n~Benzvloxvmeth\rt-2^xo-2^^^ 
benzo?mldazoM-vn-p|peridln-1-vH^ add 
tert-bwtyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of IB and 20 mg 
15 (0.10 mmol) of 1 -tert^utoxycartranylam!rx)-cyclopropanecarboxylic acid 
(Klenzler et a)., HeJv. Chlm. Acta (1992), 75 (4) pp 1078-84) were coupled and 
the product was purified by silica gel chromatography using a gradient elutton 
of 45% ethyl acetate in hexane to 1 00% ethyl acetate to 2% methanol In ethyl 
acetate to give 10 mg of 55A. 
20 B. (RM-ArrfrKKydopropanecarbPxyric acta f 1 -frgn;zylQxymettTyl-2^Xfr 

244-f2^xo-2.3<tihvdro4)enzolm^ 

trtftuoroaftstate 

To 10 mg (0.017 mmol) of 55A at 0 D C was added 2 mL of cold 
trffluoroacetic add and the mixture stirred for 1 h. The mixture was 
25 . concentrated and then diluted with heptane and concentrated again. The 
product was crystallized from methylene chktrida/hexane to give 7 mg of 55B 
as a soDd. 

1H NMR (CD3O0, 300MHz) (mixture of rotamers) 8 7.19-7.40 (m, 5H), 
6.89-7.12 (m. 4H), 5.16-5.24 (m, 1H), 4.45-4.78 (m, 4H), 4.17-450 (d f 1H) t 
30 3.64-3.81 (m, 2H) t 3.15-3.30 (m, 1H), 2.72-2.99 (m, 1H), 2.50-2.67 (m, 05H), 
2J37-2AS (m, 1.5H), 1.74-1.89 (m, 2H), 1 .50-1.74 (m, 2H). 156-1.45 (m, 2H). 
MS (CI, NH3) 478 (MH+) 

Example 56 

(R>frAntinoW1-f1H^dol^y)m^ 

35 tm1dfl2of4 5-blpyridlri-3-ylVpiperid^1 .yl^yiyisobutyramfde hydrochloride 
A. f1-Benz^-DiperidirM>vlV(3>nnro-Dvridln>2^vlVamlne 
. A mixture of 1.66 g (10.5 mmol) of 2-chloro-3-nitropyridine, 2.00 g (10.5 
mmol) of 4-amino-l-benzylplpertdlne, 1.74 g (10.5 mmol) of potassium Iodide 
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and 1.44 g (10.5 mmol) of potassium carbonate In 10ml of DMSO was heated 
at 100°C for 17 h. After cooling to room temperature, the mixture was diluted 
with ethyl acetate and washed with saturated sodium bicarbonate solution and 
brine. Drying over MgS04 and concentration provided 125 g ot 55A. 
5 B. Ng-(1-Pen;syl-pi[^ 

A mixture of 125 g (4.16 mmol) of 56A and 200 mg of 10% pallacflumon 
carbon In 150 mL of ethanol and 50 mL of ethyl acetate was hydrogenated at 
50 psi for 3 h. The mixture was filtered through celite and concentrated to give 
1.07gof56B. 

10 c. frfl -Pereyl-piperidiM-yiH ,3-dihy<JnHmida^f4 i 5't>lpyrlc»ln"?HjnP 
A mixture of 1 ,07 g (3.74 mmol) of 56B, 2.43 g (1 5.0 mmol) of N,N- 
carbonyldSmidazole, and 760 mg (7*52 mmol) of triethylamine in 10 mL of 
ethylene glycol dimethyl ether was heated at 80°C for 17 h. The mixture was 
diluted with ethyl acetate and washed with saturated sodium bicarbonate 

15 solution and brine. Drying over MgS04 and concentration provided a crude 
product which was purified by silica gel chromatography using a gradient 
elution of 75% ethyl acetate in hexane to 100% ethyl acetate to give 270 mg of 
56C. 

D. 3-PlDertdin-4-vH.3^Hhvdro-lmida2or4.S>b^pyridin-2>one . 

20 To a solution of 270 mg (6.BBmmol)of 56Cln 1 mLot 1,2- • 

dichloroethane at 0°C was added 266 mg (2.0 mmol) of a-chloroethyl 
chloroformate. The ice bath was removed and the mixture stirred for 1 h. The 
mixture was concentrated and the residue dissolved in 10 mL of methanol and 
heated at 60°C for 3 h. The mixture was diluted with 2N NaOH and brine and 

2& extracted five times with chloroform. The organic extracts were dried over 
MgS04 and concentrated to give 70 mg of 56D. 

imidareI4.5-blpyririifh3-^ 
cartoamlc add tert-butyl ester 

30 According to General Procedure A, 70 mg (0.32 mmol) of 56D and 125 

mg (032 mmol) of 4C were coupled and the product was purified by sflica gel 
chromatography using a gradient etution of 70% ethyl acetate in hexane to 
1 00% ethyl acetate to give 100 mg of 56E. 

F. (R)-2-Aminp-N-{H1 H>lndol-a'VlmethylV2-oxp-2*f4-f2-fixO'1 .3- 

35 dihydro-lmldazrf4.S-b1nvri^ 

hydrochloride 

To 100 mg (0.28 mmol) of 56E in 3 mL of ethanol at 0°C was added 1 .5 
mL of concentrated HC1, the ice bath was removed and the mixture stirred for 2 
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h. The mixture was concentrated several times from ethanol. The residue was 
diluted with ethyl acetate/hexanes and the precipitated solid collected by 
filtration to give 52 mg of the tide compound 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.97-8.06 
5 (m, 1 H), 7.53-7.69 (m, 2H), 7.25-7.38 (m, 2H), 7.09-7.21 (m, 3H), 522-5.33 (m, 
1H), 4.49-4.74 (m, 2H), 1^B-1.64 (m, 6H). 
MS (CI, NH3)490(MH+) 

Example 57 

ffll2-Amino-N-t2.f4-f5-chloro-2^^ 
10 piperidin-l -yll-1 41 M-indol-3-vlmethyyV2>oxi>ethvt1^sofatrtvramlde 

A. /1-Benzyl-pIperidiry4^W4^hlore.2.n^^ 

A mixture of 10.0 g (53.0 mmol) of 4-amino-1-benzyipiperidine, 10.0 g 
(53.0 mmol) of 2,5-dichloronftrobenzene, 8.80 g (53.0 mmol) of potassium 
iodide, and 7.30 g (53 mmol) of potassium carbonate In 60 mL of DMSO was 
15 heated at 140°C for 48 h. The mixture was diluted with ethyl acetate ami 
washed five times with water and once with brine. The mixture was dried over 
MgS04 and concentrated. The residue was triturated with 30% ethyl acetate hi 
hexane to give 8.3 g of 57A as a red solid. 

B. NH1-Pen?yhFlperidjn^YlH^ 

20 A mixture of 8.30 g (2628 mmol) of 57A was hydrogenated for 3 h at 45 

psi The mixture was filtered through cellte and concentrated. The product was 
purified by silica gel chromatography using a gracfient eiution of 100% ethyl 
acetate to 1 0% diethytamine in ethyl acetate to give 6.41 g of the title 
compound. 

25 C. 141-Benzyl-plperidln^y5^hio^ 

one 

A mixture of 1.00 g (3.50 mmol) of 57B, Z84 g (17.5 mmol) of N.N - 
carbonyidiimidazole, and 764 mg (7.0 mmol) of trlethylamine in 3 mL of 
ethylene glycol dimethyl ether was heated at 92°C for 5 h. The mixture was 
30 concentrated and the product was purified by silica gel chromatography (7525 
v/v ethyl acetaterhexanes) to give 680 mg of 57C as a pink solid. 

D. 5.Chloro-1^lperidin^vl-1.3^dihvdro-benzdmldazol-2-one 
To a solution of 680 mg (2.18 mmol) of 57C in 3 mL of methylene 
chloride at -10°C was added 468 mg (3.27 mmol) of a-chloroethyl 
35 chloroformate and the mixture stirred for 40 min. Concentration provided a 
dissolved residue which was in 10 mL of methanol and warmed to reflux for 1 
h. .The mixture was concentrated and 50 mL of chloroform was added to the 
residue followed by a solution of 90 mg of sodium hydroxide in 1 0 mL of water. 
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The mixture was stirred for 15 min. The layers were separated and the organic 
portion was washed once with brine. Drying over MgS04 and concentrations 
provided 510 mg of 57D as a pink solid. 

E. mui4244-(5^hloro-2^xo -2.3^ihvdrrvhenzoimlda2ol-1^). 

5 piwridin-l-yfrHlHMndoi-^ 
cartmmlc atid ten-trotyl ester 

According to General Procedure A, 40 mg (0.16 mmol) of 57D and 62 
mg (0.16 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography eiufing wtth 50% ethyl acetate In hexane followed by 5% 
10 methanol In methylene chloride to give 31 mg of 57E as a white solid. 

F. fRy2-Amlno-N4244-(5-chlo^ 

vD-piDertdln-1 -vlt-1 -(1 H>?ndol-3-vlmethvlU2^yQ-ethyl}4 sobijtyramldfi 

To a mixture of 31 mg (0.05 mmol) of 57E In 3 mL of ethanol was added 
3 mL of concentrated HCI and the mixture was stirred at room temperature for 
15 60 min. The mixture was concentrated, and the residue crystallized from ethyl 
acetate/hexane to give 26 mg of the title compound as a white soDd. 

1H NMR (CO3OD, 300MHz) (mixture of rotamers) (partial) 6 8.19-830 
(m, 1H), 7.42-7.64 (m B 1H), 6.94-7.37 (m, 8H), 5.05-5.30 (m, 1H), 4.12-4.54 (m, 
3H), Z37-2.61 (m, 2H), 1.48-1 .64 (m, 6H). 
20 MS (CI, NH3) 523, 525 (MH+) 

Example 58 

(RW2-Amlno-N-n-benzvloxvmethvl-2^^^ 

tiftiydro-1 H-lsoqMlnolff^g-ytHthytHsQbutyramide 

A. (RV(1-f1-Benz\rtox\miefavl2^xf^^ 

25 dlhvdro-1H-lsoouinollrvg-Yn^^ acid 

tert-butyl ester 

To a mixture of 42 mg (0.846 mmol) of 6C and 1 0J3 mg (0.102 mmol) of 
triethylamine In 5 mL of methylene chloride at 0°C was added 18 mg (0.93 
mmol) of toluenesutfonyl chloride and the mixture was allowed to warm to room 
30 temperature and stirred overnight The residue was dissolved in ethyl acetate 
and washed once each with 1N NaOH and brine, dried over Na2S04 and 
concentrated. The product was purified by silica gel chromatography (60:40 
v/v ethyl acetatechexanes) to give 19 mg of 58A as a foam. 

B. fRV2-Amlno-N-fl-ben^oxvmethyl-g-PXO-g-rr"ftoluenfi-4' 
35 sutfonylamlnp)-3.4Hflhytlrp-M 

According to General Procedure C, 19 mg (0.029 mmol) of 58A was 
deprotected to give 12 mg of the title compound. 
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1H NMR (CD300, 250MHz) (1:1 mixture of retainers) (partial) 5 7.46- 
7.67 (m, 2H), 6.79-7.29 (m, 11H), 5.06-521 (m t 1H), 229-2.32 (d, 3H) f 148- 
1.60(bs,6H). 
MS (a, NH3) 565 (MH+) 
5 Example 59 

fRV2-Amlno-N-»-benzofb11hlophen-3-^^ 

ben2o?mida2o»-1-vn-DtDeridln-1-vn-ethvlVlsQbiitvram1dfl hydrochloride 
A. (Rl-3-BenzorbTmiophen^-vi-2^^ 
pmntonvlarnlnoWpmDlpnte acid 
10 A mixture of 193 mg (0.64 mmol) of D-3-(3-benzothienyl)aIanlne 

trifluonoacelate, 180 mg (0.53 mmol) of 33A, and 219 mg (1.70 mmol) of 
diisopropylethylamlne In 10 mL of DMF was stirred overnight at room 
temperature. The mixture was acidified with 1N HCI and diluted with ethyl 
acetate. The aqueous phase was extracted three times with ethyl acetate and 
15 the combined organics were washed five times with water, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography, eluting with 100% chloroform, followed by 5% methanol In 
chloroform, foDowed by (9:1:0.1 v/v/v chloroform: methanol: acetic acid) to give 
110mgof59A. 

20 B. (RHHI-PenzpfrWopten^vlme^ 

benzotmtdazoM-yn^lperidirvl.vn^^ 

raid tort-frwtyl ester 

According to General Procedure A, 58 mg (0.27 mmol) of 4-{2-keto-1- 
benzimidazolinyl) piperldine and 105 mg (0.27 mmol) of 59A were coupled 
25 and the product was purified by stttea gel chromatography using a gradient 
elufon of 20% hexane in ethyl acetate to 100% ethyl acetate. 95 mg of 59B 
was isolated as a foam. 

2.3-dmydro>ben2oim1da2oM-vl^lDer1din-1-vll-ethviWlsobutvramlda 
30 hydrochloride 

According to General Procedure C, 85 mg (0.14 mmol) of 59D was 

deprotected to give 55 mg of the title compound as an off-white solid. 

1H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 8 7.83- 

7,99 (m f 2H), 7.30-7.48 (m, 3H) t 720-7.28 (m t 0.5H), 7.51-7.26 (m, 3H), 6.86- 
35 6.92 (m, 0.5H), 5.29-5.45 (m, 1H), 457-4.71 (m, 1H), 4.29-4.44 (m, 1H) f 3.96- 

4.09 (m, 1H), 220-2.83 (m, 3H), 155-1.64 (d, 3H), 1.44-151 (d, 3H). 

MS (O f NH3) 506 (MH+) 
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Example 60 

( R)-2-Amlno-N-f 1 ■r4-ben^oxy>ben2vlV2^xo-g-f7^tQluer^^fiulfQnvlflmtnQV 
3.4-dlhvdro-1 msoaulnolfn-2-Yn-ethylHsobutvramide hydrochloride 
A- 1 .23.4-TBtrahydro-jsoqulnolln-7-ytamlne 
5 A mixture of 500 mg (2,6 mmol) of 6A and 500 mg of 10% palladium on 

carbon was hydrogenated at 45 psl overnight The mixture was filtered through 
ceHte and concentrated to give 350 mg of 60A as a white solid* 

B. mHHg-fr-Amfno-3.4^ydro-1H-lsoqufr^^ 
ben^}>2-oxo^thyl(arbamoyr]-1-mathyl-Bthyf}*carbamlc acid tert-buM ester 

10 According to General Procedure A, 300 mg (0.68 mmol) of 44D and 1 00 
mg (0.68 mmol) of 60A were coupled and the product was purified by silica gel 
chromatography (7525 v/v ethyl acetate:hexanes) to give 230 mg of 60B as a 
white solid. 

C. fflW141-M>Benzvloxv-benzviy2^xo^ 

is 3,4-tfhydrcH H-teffqulnonp^-yn-qthylcarbamgylH 'TT^ItrYf^ttwiKfiibamte 

add tart-butyl ester 

A mature of 220 mg (039 mmol) of 60B r 65 mg (0.44 mmol} of p- 
toluenesulfonyl chloride and 55 mg (0.44 mmol) of 4-dmethytaminopyridine In 
5 mL of methylene chloride was stirred overnight at room temperature. The 
20 mixture was diluted with chloroform and washed twice each with 10% HCI 
solution, saturated sodium bicarbonate solution and brine. Drying over 
MgS04 and concentration provided a crude product which was purified by 
silica gel chrom a tography (7525 v/v ethyl acetaterhexanes) to give 200 mg of 
60C. 

25 D. (R)-g-Amlno-N^H4^n2^oxy"bflruYlVg^x^g*RW:tQluen^ 

sutfony1aminoVa.4-flhydro-1H-isoouta 

hydrochloride 

To a solution of 150 mg (0.21 mmol) of 60C in 3 mL of ethanol was 
added 2 mL of concentrated HCi and thfe mixture was stirred at room 
30 temperature for 1 h. The mixture was concentrated, and the residue 
crystallized from methylene chioride/hexane to give 1 12 mg of the title 
compound. 

1 H NMR (CD3OD, 300MHz) (1 :1 mixture of rotamers) (partiaQ 5 7.64 (d, 
2H), 7.17-739 (m, 7H), 7.04-7.10 (m, 1H), 6.79-6.92 (m f 5H), 4.90-5.12 (m, 2H), 
35 4.29-4.57 (m, 1.5H), 4.11-4.20 (m, 0.5H), 2.82-2.97 (m, 2H), 2.34 (d, 3H), 1.46- 
1.52 (m.6H). 
MS (CI, NH3) 641 (MH+) 
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Example 61 

f m-2-Amlno-N-f 1 ^amlno-3.4-dihydro-1 H-lsomjinoline-2-carb6nv»-2-n H- 

jntiQl-3-yl)-ethylHy>^MtyrgmWe ^hydrochloride 
A. fRV2-Amino-N"f1-f7-amm 

5 g-f 1 H-lndol^vtVethviVlsobtitvramlde dihvdrochioride 

According to General Procedure C, 29 mg (0.056 mmol) of 36B was 
deprdtected to give 14 mg of the title compound. 

1 H NMR (CD3OD, 300MHz) (1:1 mbdure of rotamers) (partial) 8 7.51- 
7.60 (m, 1H), 7.24-7.31 (d, 0.5H), 6.91-7.18 (m, 6.5H), 5.14-5.33 (m, 1H), 4,42- 
10 4.68 (m, 1 .5H), 4.12-4.23 (m, 0.5H), 2^3-2.75 (m, 1H), 2.35-251 (m f 0.5H), 
2.08-2^2 (m, 0.5H), 1 52-1 .63 <m, 6H). 
MS (Gl, NH3) 420 (MH+) 

Example 62 

fflW2- Am1no-N-{ 1 >(4W2-oxo-2.3-dlhydro-benzolm»da2ol-1 -yU-Diperldlnft-1 - 
15 carfaonyn-4-Dhenvl-biJlytV-isobLrtyramldB hydrochloride 

A. 2Qxo-S.6^phenyi-3-(3-phtmyi-^ add 
To a -78°C solution of 13.8 g (70.0 mmol) of cinnamyl bromide and 4.94 
g (14.0 mmol) of t-butyi-(2S, 3R>-(+>-6-oxo-2 t 3-dipheny1-4-morphoIine 
carboxylate In 350 mL of anhydrous THF was added " 
20 28 mL (28 mmol) of 1 M sodium blstrimethytsilytamide tn THF. The mixture was 
stirred at -7B°C for 1.5 h and then poured Into 750 mL of ethyl acetate. The 
mixture was washed twice with brine, dried over MgS04 and concentrated to 
give a yellow oil. The oD was stirred in 150 mL of hexane overnight and the 
precipitated solid was then collected by filtration to give 3.2 g of 62A as a white 
25 ootid. 

b. 5,^PIphfinyl^(3^henyKallyl)-morpholln-2-onB 
According to General Procedure B, 2£7 g (6.33 mmol) of 62A was 
deprotected to give an orange on which was purified by silica gel 
chromatography (1 0:90 v/v ethyl acetate :hexane) to give 880 mg of 62B as a 
30 white soDd. 

C. 2-(2>Amlntv2-methyt-propionylaminoV5-Dhenyl-Dentanolc acid 
A mixture of 440 mg (1.19 mmol) of 62B and 120 mg of palladium 

chloride in 20 mL of ethanol and 10 mL of THF was hydrogenated at 45 psi for 
16 h. The mixture was filtered through ceiite and concentrated, and the residue 
35 was triturated with ether to give 240 mg of 62C as a white solid. 

D. fRV2^2-tert-Butoxvcarbonv1amlno-2-methvi-DroDionvlaminoWS- 
phenyt-pentanoic add 
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A mixture of 203 mg (1 .05 mmol) of 33 A, 378 mg (1.26 mmol) of 62C 
and 434 mg (3.36 mmol) of diisopropyiethylamine in 2 mL of DMF was stirred 
overnight The mixture was cfiluted with ethyl acetate and.extracted twice with 
1N HCI. The aqueous phase was extracted once with ethyl acetate. The 
5 pooled organic extracts were washed three times with water and once with 
brine. The mixture was dried over MgS04 and concentrated. The residue was 
purified by silica gel chromatography using 80% chloroform In hexane followed 
by 100% chloroform followed by 10% methanol in chloroform to give 127 mg 
of 62D. 

10 E. (RVf1-Methvl-1-(1-r4-f2^xo-P.3^ihydro4)en2oimidaz 0 <.1^ 

Piperidine-l^rbonvM-phenvR)^ add tart butyl 

estqr 

According to General Procedure A, 45 mg (0.12 mmol) of 62D and 26 
mg (0.12 mmol) of 4-(2-keto-1-benzimidazoIinyl) piperidne were coupled and 
15 the product purified by silica gel chromatography using a gradient of 100% 
methylene chloride to 3% methanol in methylene chloride to give 39 mgof 
62E as a yellow foam. 

F. fR^2>Amino-N4144-f2-niffv g.a^lhydro4)enzolmhja2ol-1- y l)- 
Diperidfna-1 -carbon>rfV4.phenyt-h utyl}-lsobutyramide hydrochloride 
20 According to General Procedure C, 36 mg (0.062 mmol) of 62E was 

deprotected to give 28 mg of the title compound as a white solid. 

1H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 6 7.03-7.36 
(m, 9H), 4.62-4.73 (m, 1H). 4.43-4.59 (m, 1H) f 3.97-4.19 (m, 1H), 2^2-2.87 (m, 
3H) f 1.60 (s, 6H). 
25 MS(d f NH3)578(MH+) 

Example 63 

2-Amino-N-f 1 -f 1-methvM H-lndol^Vmemyl^-2-oxo^g-f4-/2-oxo-g.a-dlhvriro- 
benzotmidazoM-vn-plneridin-l .y^thyiyisobutyramldB hydrochloride 
A. 2-f2-tert^utoxvcarbonvl amlno>2^Bthvl-proplonylam ino)^/1* 
30 methvl-1H-lndol-3-yn>proplonic affl 

A mixture of 1.00 g (4.56 mmol) of 1-methyl-di-tryptophan v 1.65 g (5.5 
mmol) of 33A, and 1.30 g (10.0 mmol) of diisopropyiethylamine in 2 mL of DMF 
was heated overnight at 50°C. The mixture was diluted with ethyl acetate and 
washed once each with 10% HCI and brine. The solution was dried over 
35 MgS04 and concentrated, and the product was purified using a gradient of 2% 
to 5% methanol in methylene chloride to give 173 mg of 63A. 
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B. (1-Methyl-HHI-methyH^ 

acid tart-hutyl ester 

According to General Procedure A, 173 mg (0.42 mmol) of 63 A and 
5 131 mg (0.42 mmol) of 4-(2-keto-1 -benzimldazolinyf) pipertdine were coupled 
and the product was purified by silica gel chromatography in 100% ethyl 
acetate to give 210 mgof63B. 

C. 2-Amtno-N-f 1-f 1 -methyM H-lndol^vlmBthvl^-ox^r^^^.a- 
dihydro-benzoimfdaznM -yft-plperldtn-1 -yfrethyt)- 

10 Isobutyramlde hydrochtoricta 

According to General Procedure C, 209 mg (0.35 mmol) of 63B was 
deprotected to give 166 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) (1:1 mixture 
ol cflastereomers) 8 7.67 (d t 0.5H), 7.55 (d, 0J5H), 7.31-7.39 (m, 1H), 659-756 
15 (m, 6.5H), 6.74 (d, 0SH), 5.12*5-33 (m, 1H) f 3.78 (s, 3H), 149-1.63 (m, 6H). 
MS(a,NH3)503(MH+) 

Example 64 

(RVfrAmlnp-M-naphthalen-^ 

terKQlmitiwoH-ylHriperldl^ trlfluoroacetate 

20 a. (RV2-(2-tert-ButQxycarbQnylamta^^ 
naphthalRM>yh)rpplftnic add 

A mixture of 500 mg (1.52 mmol) of D-3-(1 -napthyl)aJanlne f 547 mg 
(1 .82 mmol) of 33 A and 050 mL (4.56 mmol) of cffisopropylamine in 5 mL of 
DMF was heated at 50°C overnight The mixture was concentrated and the 

25 residue diluted with methylene chloride. The organic portion was washed 
once with water, twice with 1N HCI and once wfth brine. The solution was 
dried over MgS04 and concentrated, and the product was purified by silica gel 
chromatography (0.1:5:95 v/v/v acetic acid^nethanobmethylene chloride) to 
give 484 mgof64A. 

30 B. ( RVf 1 -MethvM -f 1 -naohthalen-1 *v1methyt*g«oxo-2*^4*(2«Qxc>»gA 

dlhrtro^enzoimidazoM-vlV^lPBridlryl^ 

acM tart-butyl ^ler 

According to General Procedure A, 100 mg (055 mmol) of 64 A and 50 
mg (053 mmol) of 4-(2-keto-1-benzimidazonnyl)-piperidtne were coupled and 
35 1he product was purified by silica gei chromatography using a gradient of 100% 
methylene chloride to 4% methanol in methylene chloride to give 97 mg of 
64B. 
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C. m>-2-Amino»N-f1-naDhthal 9rv1-vlmethv>-2^xg»-g^4^2>oxQ.2.^ 
dlhvdro^benzoimidazol-^ 
trifluoroacetflte 

To 91 mg (6.15 mmoJ) of 64B at 0°C was added 2 mL of cold TFA and 
5 the mixture was stirred at 0°C for 2 h. The mixture was concentrated, then 
coevaporated twice each from methylene chloride and toluene to give 99 mg 
of the title compound as a white powder. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 852 (d, 
0.5H), 8.17 (d, 0.5 H), 7.79-7.94 (m, 2H), 7.39-7.67 (m, 4H), 7.01-7.26 (m, 
10 3.5H), 6.75 (d, 0.5H), 5.42-5.51 (m, 1H), 559-5.40 (m. 1H), 4.54-4.67 (m. 1H), 
4.19-457 (m, 2H), 351-3.82 (m, 3H), 259-2.72 (m ( 3H), 1.49-1.68 (m f 6H). 
MS (CI, NH3) 500 (Mm) 

Example 65 

(RU2-AmlncvN42-MH4ndo?-3.^ 
15 iSDQuinonne-2^arfaonvlVethvlUtenhijt ymmlde hydrochloride 

A. ,(RHH2-f1HMn0Pl^V^ 
1H-iscKiu1nonne-2-carbonvn-ethvl^^ add 

terttmtyt ester 

According to the method outlined In General Procedure A, 121 mg (052 
20 mmcrf) of 26 A and 19 mg (0.33 mmoi) of morphofine were coupled to give 140 
mg of 65A as a yellow oil. 

B. (R)-frAmino-N^^ 

dihydro-1 H-lsoouInoline-2-carbon y»-ethvl}>lsQbutyfanrtfde hydrochlorida 

To 86 mg (0.14 mmol) of 65 A In 6 mL of ethanoi was added 2.0 mL of 
25 concentrated HCI and the mixture was stirred for 1.5 h at room temperature. 
The mixture was concentrated to give 68 mgofthe title compound as a tan 
solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.51-7.61 
(m, 1H), 6.92-730 (m, SJSH), 6.58 (d, 0.5H), 5.14-559 (m, 1H), 4.5*4.66 (d. 
30 0.5H), 4.41-4.50 (d, 1H), 4.09-4.18 (d. 0.5H). 

Example 66 

m>-2-AmincHN-(1-nH-irKiol-3-ylmBm ylV2-oxo-2-f4-f2-oxo-2.3-dihvdr^ 
imlda2Qf4.S-clDVridin-1.yl^lDeridlrv1-y^fithyn- 
Isobutvramide dihydrochloride 
35 A. 1 -Piperi dln-4-v1-1 ■3-dihydro>lmida2of4.S.c]pvridln>2-one 

66A was prepared by the same route illustrated In Example 56 using 4- 
. chloro-3-nftro-pyridine and 4-amino-1-benzylpiperidine as starting materials. 
The 4-chloro«3-nftro-pyrldine was prepared by adding 3.00 g (23.8 mmol) of 4- 
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hydroxy-3-nitropyridine to 10-mLbf phosphorous oxychloride and heating the 
mixture at 130°C for 3 h. The mixture was poured into ice water, neutralized 
with 2N NaOH and allowed to stand for 1 h. The mixture was extracted with 
ethyl acetate and the combined organics were washed with brine. The solution 
5 was dried and concentrated to give 2.92 g of 4-chioro3-nttro-pyridlne. 

B. (RMHH1H-lndQl^.y^ 
imldrep[4.frclpyi1d^ 

cartemic acid tort-butyl ester 

According to General Procedure A, 90 mg (0.29 mmol) of 66A and 113 
10 mg (0.29 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using an edition gradient of 1% methanol in methylene 
chloride to 5% methanol in methylene chloride followed by 5% methanol plus 
1% acetic add in methylene chloride to give 80 mg of 6BB. 

C. fRWl41-Mmndo1-3-vl m eth^^^ 
15 imidazofo.5^lDYridirv1-Yt\^ 

carbamlc acid tort-butyl ester dlhvdrochloride 

To 80 mg (0.14 mmol) of 66B in 3 mL of ethanol was added 3 mL of 
concentrated HCi and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and then coevaporated three times with ethanol. 
20 The residue was crystallized from ethyl acetate/hexane to give 60 mg of the 
title compound. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 8.41-8.57 
(m, 2H) t 7.87 (d, 0.5H), 7.58 (d, 0.5H), 7.21-7.39 (m, 2H), 7.07-7,13 (m, 3H) f 
524-534 (m, 0.5H), 5.12-520 (m, 1H), 4.60-4.71 (m, 1H), 152-1.67 (m, 6H). 
25 MS (CI. NH3) 491 (MH + ) 

Example 67 

2-Amino-N-{1-biphanyM-ylmeW 
^Bn^oimlda?ol^^y^>^^pPT1di^-^Yn-ethyn-l^utvramlc^e hydrochloride 
A. fR)-2-Am!nQ"3"biphenvl-4-yt-prppionlp acid tffflMorpacetate 
30 To 1.50 g (4.4 mmol) of BOO D-4-4'-phenyl alanine at 0°C was added 25 

mL of cold TFA and the mixture was stirred for 2 h. The mixture was 
concentrated and then heptane was added to the residue and the mixture 
concentrated again and dried under vacuum to. give 1 .59 g of 67A as a pale 
red solid. 

35 B. mi3-Blphenyl^vL2-f2-tert-btitox^ 

DroDTonylaminoVpropiopic add 

A mixture of 1,59 g (4.4 mmol) of 67A, 1.59 g (5,3 mmol) of 33A and 
1 .82 g (14.1 mmol) of diisopropylethylamine in 50 mL of DMF was stirred at 
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0°C for 6 days. The mixture was diluted with ethyl acetate, washed twice with 
10% HCI and once with water, and twice with brine. The solution was dried 
over MgS04, filtered and concentrated and the product was purified by silica 
gel chromatography using a gradient of 100% ethyl acetate to 10% methanol In 
5 ethyl acetate to give 900 mg of 67B. 

C. fRHHI-PiPhenvH-ylmeM^^ 

benzoimldazoM-vn-otDert(fln-1-vn^tt^ 

aclrt tertrtivtyl ester 

According to General Procedure A, 250 mg (0.59 mmoi) of 676 and 
10 127 mg (0.059 mmol) of 4-(2-keto-1-benzimidazolinyl}-pipericfine were 
coupled to give 270 mg of 67C as a white solid which was used in the next 
step without further purification. 

D. (RV2-Amtno-N414)iDhBnvU^ 
dihvdro-benzoimidazol-1-vlV D rDBridin-1 -vn-ethvlVisnbutyramldo hydrochlorida 

15 To 270 mg (0.43 mmol) of 67C in 3 mL of ethanol was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mixture was concentrated to dryness and the residue was triturated with 
hexane/ethanol to give 200 mg of the title compound as a white solid. 

1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 5 732-7,70 

20 (m, 4H), 728-751 (m, 6H), 6.91-7.1 1 (m, 3H), 525-S23 (m, 1H). 4.67-420 (m, 
1H), 4.43-4.58 (m, 1H), 4.16427 (m, 1H), 1.53-1.66 (m r 6H). 
MS (CI, NH3) 527 (MH+) 

Example 68 

(m-g.Amlro-N42-(imnd Q I^Yl).^^ 
25 isoQuinoline*2^rbonvl^-ethyl]4sohutyr amidQ hydrochloride 

A. (RH1 -[fr<1 H-lndQl-3-vl)-l-f7-guifamQyl-3,4-tilhyflr^1 mswlnpllnfr 
^- carfrpnylVeftylcartamcylVI-me^^ acM tert-butyl ester 

The preparation of 1 f 2*3,4-tetrahydro-lsoquinonne-7-sulfonic add amide 
is described by Pendleton et aL f J. Pharmacol. Exp. Ttier., 208 (1979) p24. 
30 According to General Procedure A, 83 mg (029 mmol) of 1 ,2,3,4-Tetrahydro- 
lsoqulnoline-7-sulfonic add amide and 150 mg (0.39 mmol) of 4C were 
coupled and the product was purified by silica gel chromatography (19:1 v/v 
chloroforrrunethanol) to give 206 mgof6BA. 

B. fRU2.Amlno-N42^1HHndol-3.vlVl^-suif a m 0 ^^.4^hydm-1H. 
35 isoauinoiine-2-caTtoonvi\-Bthvn-isobutvramide hydrochloride 

To 144 mg (025 mmol) of 6BA In 12 mL of ethanol was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
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reaclion mixture was concentrated to give 118 mg of the title compound as a 
white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.48-7.53 
(m, 2H), 7.21-7.30 (m. 1H), 6.92-7.13 (m, 4H), 5.11-555 (m, 1H), 4.41-4.62 (m, 
5 2H), 4.11-452 (d. 0.5H), 3.75-3.86 (m, 1H), 3.50-3.63 (m, 1H), 2.53-2.72 (m, 
1 H), 256-2.42 (m, 0.5H), 2.06-2.19 (m, 0.5H). 1 .57 (m, 6H). 
MS (CI, NH3)519(MH+) 

Example 69 

2-Amino-N-(1-f6-fluoro-1H-indol-^ 
10 ben2olmlda2o l-1-ylVpiDfiridln-1-vt1-ethvl>- 

isrtbiityramlde hydrochloride 
A. 2-(2>tert-Butaxycflrbony)a mino.g^e1hy|.DroptonvlaminoV3-r6-fiuoro- 
1H.lndol-3-vn.proplonlc acid 

A.mlxture of 150 mg (0.50 mmol) of 33A, 100 mg (0.45 mmol) of 6- 
15 fluorotryptophan and 128 mg (1.0 mmol) of dilsopropylethytamine was stirred 
overnight at room temperature. The mixture was acidified to pH 1 with 1N HCi f 
diluted with water and extracted three times with ethyl acetate. The combined 
organic extracts were washed four times with water, once wfth brine, dried over 
MgS04 and concentrated to give 154 mg of 69 A. 
20 B. f 1-(1 -(6-Fluo ro-l H*tnriol-3-vlmethvl)*2-oSco-2-f4-f2-oxo-2.3-dlhvdlt>* 

benzolmidazoM »vl)-plperid!rM > ylVethylcarbamoyl>-1 -methyl-ethvD-catbamic 
acid tort-butyl aster 

According to General Procedure A, 79 mg (0.194 mmol) of 69A and 42 
mg (0.194 mmol) of 4-(2-keto-1-b8nzrmidazolinyl)-plperidine were coupled and 
25 the product was purified by silica gel chromatography using a gradient of 1% 
methanol in methylene chloride to 3% methanol In methylene chloride to give 
84 mgof 69B as a white foam. 

C. 2-AmlnfvN41-f6-ftuorfv1H-indol-^^ 
dihydro-ben2oimidazol-1.ylVDt P eridin-1>vlTHathvlMsobutvramlde hydrochloride 
30 According to General Procedure C, 78 mg (0.129 mmol) of 69B was 

deprotected to give 54 mg of the title compound. 
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1h NMR (CD30D r 300MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomere) 6 7-56-7.62 (m. 0.5H), 7.46-753 (m, 0.5H), 7.01-7.26 (m, 
6H), 6.70-6.88 (m, 1H), 5.17-5.37 (m, 1H) f 4.60-4.69 (m ( 1H), 4.25-4.41 (m, 1H). 
3.94-4.12 (m, 1H), 3.04-324 (m, 2H) t . 2.45-2.62 (m, 2H). 1.48-1.65 (m ( 6H). 
5 MS(CI,NH3)519(MH+) 

Example 70 

ffl)-2-Amlno-N41-MH-indol-3-vlmeth^^^ 

ethyfj-teobutyramtde hydrochloride 
A. (1 -Benzv)-oiDeridin-4-vlV-Dhenvl-amine 
10 To a mixture of 10.9 g (57.6 mmol) of 1-benzyl-4-piperidone ( 100.0 g 
(576 mmol) of sodium sulfate and 1 75 mL of acetic acid under nitrogen was 
added 7.00 g (743 mmoJ) of aniline by syringe and the mixture was stirred at 
room temperature for 15 min. To the stirring solution was added 61.0 g (288 
mmol) of sodium triacetoxyborohydride and the mixture was stirred overnight 
15 The mixture was concentrated and the residue was poured onto ice and 

neutralized with 2N NaOH to pH 7.5. The mixture was extracted four times with 
chloroform and the organlcs washed once with brine. The solution was dried 
over Na2S04 and concentrated. The residue was triturated with ether to give 
4.2 g of 70A as a white solid. 
20 B. 1-r241-Benz\ri-olperidln-4-vlamlro^ 

hydrochloride 

To a flame-dried flask containing 2.50 g (9.4 mmol) of 70A, and 40 mL 
of dichtoioethane at 0°C was added 115 mL (11.3 mmol) of 1M boron 
trichloride In methylene chloride over 5 min., followed by 1.2 mL (18.8 mmol) of 

25 chloroacetontaile over 3 min. The mixture was warmed to room temperature 
and stirred for 10 min. The mixture was refluxed overnight and then allowed to 
cool to room temperature, ice was added to the stirring solution followed by 10 
mL of 10% HCI and the mixture was heated to 100°C for 0,5 h. The layers 
were separated and the aqueous phase was extracted with methylene 

30 chloride. The organic portion was dried over MgS04 and concentrated to give 
1£0gof70B. 

C. 1 -f 1 -Benzvl-Dineridin-4-vn-1 H-indoie 

To 1.50 g (4.0 mmol) of 70B dissolved in 1 1 mL of ethanol at 0°C was 
added 2.0 mL (4.0 mmol) of 2N NaOH and the mixture stirred for 10 min. 
35 Sodium borohydride, 80 mg (2.1 mmol), was added to the stirring solution and 
the mixture was stirred at 0°C for 1 h. Ice was added to the solution and the 
mixture was extracted three times with methylene chloride. The combined 
. organics were washed with water and dried over MgS04 and the residue 
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dissolved in 1,4-dioxane and rcfluxed for 2 h. After cooling to room 
temperature, ice and a saturated aqueous sodium carbonate solution was 
added to the reaction mixture and the solution was extracted three times with 
methylene chloride and the combined organ! cs were washed twice with water. 
5 The solution was dried over Na2S04 and concentrated. The product was' 
purified by silica gel chromatography (8020 v/v hexanes:ethyi acetate) to give 
350 mg of 70C as a white foam. 

D. 4-lndol : 1-vi-piperidin6>1^ arboxytlc acid ethyl ester 

To a refluxing solution of 350 mg (1 2 mmol) of 70C in 40 mL of 
10 dichloroethane was added 0.2B mL (3.6 mmoi) of ethyl chloroformate and the 
mixture was refluxed for 2,5h. The mixture was concentrated to give 330 mg of 
700 as a yellow sofid. 

E. 1-Pireridin^yHmnfolft 

A mixture of 325 mg (1,2 mmo!) of 700,440 mg (15.7 mmol) of sodium 
15 hydroxide, 1 mL of watBr and 2 mL of ethylene glycol was heated at 1 50°C for 
17 h. After cooling to room temperature, ice and concentrated HC) were added 
to the mixture and the solution was stirred for 30 min. Ice and saturated 
aqueous sodium carbonate solution were added to the mixture unto the 
solution was basic The mixture was extracted twioe with ether and the 
20 combined organic extracts were washed twice with water. The solution was 
dried over MgS04 and concentrated to give 150 mg of 70E as a colorless oil. 

F. fRHHHIH-lndQhS-^ 
ethdcarbamovtM ^methvWethvtVcarbam^ acid tart-butyl Bster 

According to General Procedure A, 150 mg (0.75 mmol) of TOE, and 
25 291 mg (0.75 mmoi) of 4C were coupled to give 260 mg of 70F as a white 
solid. 

Q. (RhfrAmfrg-hH1-fimnW 

yl^g-QXQ-ethyiyteQbutymmlde hydrochloride 

To 250 mg (0.44 mmol) of 70F in 5 mL of ethanol was added 3 mL of 
30 concentrated HC1 and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and ethanol and haxane were added to the residue. 
The precipitated off-white solid was filtered and dried to give 10 mg of the title 
compound. 

MS (CI, NH3) 473 (MH+) 
35 Example 71 

.rm-g-Amino-N-l 1 -( 1 mndol>3>vtmethv1V2^xo-2-l4-f2-DhBnylHmida2oy4.5> 
blpvridtn-3^vlVDiDeridirv1-vn>flthvl\-lsobutvramldQ dlhvdrochloride 
A. 2-Phenvl-3-DiDeridln-4>vl>3H-lmtdMo[4.5>b]pyridinfl 
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71 A was prepared according to the method outlined in Example 50 
using 4-amino-1-benzylplperidine and 2-chloro-3-nitro-pyridine as starting 
materials. 

B. (RWM1-MH-lndol.3-ylm B t^ ^ 
5 blPvricfin-3-ylVDlperidlry 1 >vn>ethytearbamoyf}-1 -methyl^thvlVrarbamte add 
tert-butvl ester 

According to General Procedure A, 90 mg (0.32 mmol) of 71 A and 161 
mg (0.41 mmol) of 4C were coaled and the product was purified by silica gel 
chromatography (100% ethyl acetate) to give 
10 45 mgof71B. 

c. (RVfrAmlno-rHHIH^ 
lmtda*Qf4,frfrlpyrifln^^ dfhydrochtoritfe 

To 45 mg(0.069mmol)of71Bln2mLof ethanol was added 2 mL of 
concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
15 mixture was concentrated and coevaporated twice with ethanol. Ethyl acetate 
and hexane were added to the residue unfit the product crystallized. The solid 
was collected by filtration to give 20 mg of the title compound. 

1 H NMR (CD3OD, 2S0MHz) (mixture of rotamers) (partial) 5 8.74 (d, 
0.5H), 8.56 (d, 0.5H), 8.06-8.23 (m f 1H) ( 7.43-7.79 (mi 8H) ( 7.18-758 (m, 2H), 
20 .6.87-7.02 (m, 3H), 5.14-558 (m, 1H), 4.52-4.63 (m, 1H) f 3.934.08 (m, 1H), 
1.37-1.49 (d ( 6H). 
MS (CI, NH3)551 (MH+) 

Example 72 

2-AminfrN^H6-fl»orp-1H-l^ 
25 benrimldazc^-ylWpflrWI^ hydrochloride 

A. (1 -f 6-Flwra-1 H^tfol^TrathyQ-frpxfr2^4^^her^ 
bgnsoimldarol-vylHilperidirH^ 

aotd tert-birtyl ester 

According to General Procedure A, 101 mg (055 mmol) of 69A and 70 
30 mg (055 mmol) of SOD were coupled and the product was purified by silica gel 
chromatography (90:10 v/v chloroforrmmethanol) to give 84 mg of 72A. 

B. 2-AmlncvtsM 1 -f 6-fluorrv 1 H-lndol-3vlmethVl l2-QYO-2-l4-f 2-ohfinvl- 
benzimidazoM -ylWploeridin-1 -vn-ethylMsobutvramide hydrochloride 

According to General Procedure C, 76 mg (0.114 mmol) of 72A was 
35 deprotected to give 58 mg of the titie compound. 

1h NMR (C03OD, 300MHz) 6 (mixture of rotamers) (partial) (1:1 
mixture of diastereomers) 851-830 (m, 0.5H), 7.65-7.88 (m f .8.5H), 7.44-751 
(m, 0.5H), 757-7.33 (m, 1H), 6.99-7.14 (m, 1 JSH), 6.72-6.95 (m, 1H), 557*555 
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(m, 0.5H), 5.02-5.10 (m. 0.5H), 4.52-4.79 (m, 2H) t 2.34-2.69 (m f 2H), 1.94-2.16 
(m,2H),1.5M.71 (m,6H). 
MS (CI, NH3) 56B (MH+) 

Example 73 

5 mV2>Amintv N44-ohenvl-1-t4-f2-Dhenyt-b6n?Qrrnlda2ol-1 -.vn-oiperidine-l - 
carbonvn-butvlVlsobiJtvramlda hydrochloride 

A. (RW1 -MethyM -f4-phanyM 44-f 2^henyt-banzolmidagoM >vlV 
piperidina-l^rbonvn^utvlcarbamavll^^ add tert-butvt ester 

According to Genera! Procedure A, 112 mg (0.30 mmol) of 62D and 84 
10 mg (0.30 mmol) of 50D were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 1% to 10% methanol in methylene 
chloride to provide 55 mg of 73A as a white foam. 

B. tRl2-Amlno-N44-DhenyM44-(2^^ 
plparidlne-l-carbonyn-butyn-tedbutyramlde hydrochloride 

15 To 50 mg (0.08 mmol) of 73A In 1 mL of ethanol was added 0J5 mL of 

concentrated HCL and the mixture was stirred at room temperature for 1 h. The 
reaction mixture was concentrated and coevaporated twice from ethanol. The 
residue was triturated twice with ether to give 38 mgofthe title compound as a 
yellow solid. 

20 1 H NMR (CD30D f 300MHz) (mixture of rotamers) (partial) 5 7.78-7.98 

(m, 0.5H), 754-7.74 (m. 6.5H), 7.29-7.42 (m, 2H), 7.Q2-7J29 (m, 5H) f 458-4.80 
(m,2H), 3.804.17 (m, 1H), 1.58-1.71 (m f 6H). 
MS (CI, NH3) 538 (MH+) 

Example 74 

25 fRl-2-AminrvN-J2^1H-lndol-3^^^ 

lsoqulnoline-2-carbonyl>-3.4-dihydro-1H-isoqiiino»nB-2* 
carbonyfyethyn-lsobutyramlde hyrirochlorida 

A. fflVM -J2-H H-lndol-3-ylM-tB.r7.BUlfamo^ 

IsoqulnpllnfrfrcaifronvlK?,^ 

30 ethylcarbamoyiyi -methyt-ethylVcarbamic add tart-butyl ester 

According to General Procedure A, 121 mg (0.22 mmol) of 26 A and 47 
mg (022 mmol) of 1 v 2 l 3,4-tetrahydro4soqulnonne-7-sulfdnlc add amide were 
coupled to give 165 mg of 74 A. 

B. ffll2.Amlno.N.rg.MH-hf^ 
35 fsoouinoline-2 -cart)onvn-3.4-dihvd^^^ 

Isobutvramlde hydrochloride 

To 107 mg (0.14 mmol) of 74 A in 8 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1.5 h. An 
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additional 1 mL of concentrated HQ was added and the reaction mixture was 
stirred for 3 h. The mixture was concentrated and then coevaporated several 
times with ethanol to give 61 mg of the title compound. 

NMR (CD30D f 300MHz) (mixture of rotamers) (partial) 6 7.57-7.80 
5 (m, 2H), 7.43-7.62 (m, 1.5H), 6.96-7.41 (rn, 7.5H), 1-51-1.67 (d, 6H). 
MS(Cl t NH3) 643 (MH+) 

Example 75 

rm-PlDBridlne-4-carfaoxvfic acid f1.f1H.indol>3-ylmethyi)-2>oxD-g44-f2-oxQ- 
2.3-dlhvdro-benzolmldazol-1 -vH-Diperidln-l >yf]-ethyl>amld6 hydrochloride 
10 A. fg-MH-lndol^W144-{g-< ^ 

1-carbonyfyethyl>-carbam ic acid tert-butyl ester 

According to General Procedure A, 2.62 g (13.0 mmol) of 4-(2-keto-1- 
benzimidazolinyl)-piperidine and 3.95 g (13.0 mmol) of N-t-BOC-D-tryptophan 
were coupled and the product triturated with ether to give 2.5 g of 75A. 
15 B. HWAmin^fimndQte^ 
dlhydro-tffinmlmldgzftl^-Qnft 

According to General Procedure B, 2.50 g (4.97 mmol) of 75A was 
deprptected to gfve 1.70 g of 75B. • 
c. (R)^i-(iHMnriol^ylnreth^ 

20 benzoimldazoM.vn^lDBrtdin-1-vl^ 

field tprfrfairtyl ester 

To a solution of 150 mg (0372 mmol) of piperitjtne-1 f 4-dicart)oxyr»c actd 
mono-tert-butyi ester, 87 mg (0216 mmol) of 75B and 96 mg (0.744 mmol) of 
dllsopropylethyiamine in 4 mL of methylene chloride was added 197 mg 

25 (0.446 mmol) of BOP reagent and the mixture was stirred overnight at room 
temperature. The reaction mixture was diluted with 20 mL of ethyl acetate and 
washed twice each with 10% citric acid and saturated aqueous sodium 
bicarbonate and once with brine. The solution was dried over MgSO>4 and 
concentrated to give a white foam which was purified by silica gel 

30 chromatography using a gracfient of 100% methylene chloride followed by 1% 
methanol in methylene chloride to give 52 mg of 75C as a clear on. 

D. (R)-Plperidin^art>oxylfc acid {H1H-indot^-ytmethyH-g-oxQr^4- 

hydrochloride 

35 To 20 mg (0.032 mmol) of 75C in 2 mL of ethanol was added 1 mL of 

concentrated HCl and the mixture was stirred at room temperature for 1 h. The 
solution was concentrated and coevaporated twice from ethanol, once from 
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methylene chloride and twice from ether to give the title compound as a white 
solid. 

*H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 8.19 (d, 
0.5H), 7.63-7.69 (m, 0.5H), 7.55-7.61 (m, 0.5H), 7.30-7.39 (m, 1.5H), 7.00-7.31 
5 (m.S.SH), 526-557 (m,0.5H), 5.01-524 (m,05H). 
MS (CI, NH3) 516 (MH+) 

Example 76 

ffllg-Amlno-NI-f 1-f2-methvH Mndo^y\mG^V2^x^2^(2^)c^2A 
dihYdro-benzoimtdazoM-vt^lparidi^l.^ 

10 itifluprwcrtqte 

A. (R)-2-(frAmino-frmgthvi-p^ 
propjpnfc add 

To 1.00 g (4,58 mmol) of 2-D-methyl tryptophan In 37 mL of dloxane and 
92 mL of water was added 1 .4 mL (1 0.0 mmol) of trfethylarrrine and 1.51 g 

15 (5.08 mmol) of 33A and the mixture was stirred overnight at room temperature. 
The mixture was concentrated to remove excess dloxane and acidified to pH 5 
with acetic acid. The aqueous phase was extracted three times with methylene 
chloride and the combined organlcs were washed twice with water and once 
with brine. The organic phase was dried over MgS04 and concentrated and 

20 the product was purified by silica gel chromatography (98:2.-0.1 v/v/v 
CH2Cl2:MeOH:acetic acid) to give 1 38 g of 76 A. 

B. (RHVMethyl-HH2-methyH^ 
2.a^lhydrp-hsn?olmlria2oH -yQ-plperMirH ■yn-Pthylrart)ftmoyl}"ethyl)' 
carbamfc ecid tsrt-birtyl ester 

25 According to General Procedure A, 107 mg (0.49 mmol) of 4-(2-keto-1« 
benzlmldazollnyl)-plperidlne and 200 mg (0.49 mmol) of 76A were coupled 
and the product was purified by silica gel chromatography (94:6 v/v 
CH2C(2:MeOH) to give 1 .87 g of 76B. 

C. f Rl2-Amlno-»M1 -(2-methvM HHnd 0 !-3-v1m 6 thviV2-o y< v24d>rg^ycv 
30 2 3-d1hydm.bAnynlmldfl?o1.1 -yn-Plperidln-1 -yf^thylltenhutYramldft 

triftuoroacetatq 

To 187 mg (0.31 mmol) of 76B at 0°C was added 2 mL of cold TFA and 
the mixture was stirred for 1 h at 0°C. The mixture was concentrated and 
coevaporated once from methylene chloride and twice from toluene to give 180 
35 mg of the tttie compound as a solid. 

1 H NMR (CD3O0, 250MHz) (mixture of rotamers) (partial) S 8.32 (d, 
05H), 7.50-7.57 (m, 0.5H). 7.44 (d, 0.5H), 523-5.35 (m, 0.5H), 5.18-520 (m, 
0.5H), 2.42 (s, 1.5H), 2.32 (s, 1.5H), 1.58-1.66 (m, 6H). 
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MS (CI, NH3) 603 (MH+) 

Example 77 

fflVPiDeridtne-4-carboxvlic acid (1-nH-indo»-3-ytmethv>V2-oxQ-244-f2-Dhenvh 
ben2oimlda2oM>y»-p?peridir>-1»yn-ethy»-amlds hydrochloride 
5 A. Piperid)ne-1.4-dicarboxyiic add tart-butyl ester 2.5-dloxo-pyrroRdin- 

1-yl 

To 15.0 g (65.4 mmol) of piperidine-1,4-dicarbaxylic acid mono-tert-butyl 
ester was added 150 mL of methylene chloride ami 20 mL of OMR To the 
stirring solution was added 9.30 g (76.5 mmol) of N-hydroxysucdrimide 

10 followed by 15.0 g (78.5 mmol) of DEC, and the mixture was stirred overnight at 
room temperature. The reaction mixture was diluted with ethyl acetate and 
washed twice with 10% citric acid, four times with a saturated aqueous socfium 
bicarbonate and once each with water and brine. The solution was dried over 
MgS04 and concentrated to give 20.4 g of 77A as a white solid. 

15 b. ( RH-T 1 -c prtw -g-n H-lndol-»ylHthylQartwrnqyl1-plp^r1dlnft-lT 
carftoxyllc add tert-buM ester 

A mixture of 2.04 g (6.28 mmol) of 77 A, 2.00 g (6.28 mmol) of D~ 
tryptophan trifluoroacetate and 1.16 g (11.5 mmol) of triethylamlne In 120 mL of 
dloxane and 30 mL of water was stirred at room temperature for 17 h. The 

20 reaction mixture was concentrated to remove excess dioxane and then was 
diluted with water. The aqueous portion was extracted four times with 
chloroform and concentrated. The crude product was purified by siRca gel 
chromatography (8:1 v/v CHCfrMeOH) followed by (36:4:1 v/v/V 
CHCl3^eOH:acetic acid) to give 0,87 g of 77B. 

25 C. fm^f1-MH-lndot-3-v1mflth^ 

1-y1H?iP6riflin-Vyltethvta acid 

According to General Procedure A, 100 mg (0.36 mmol) of SOD and 
150 mg (0.36 mmol) of 77B were coupled and the product was purified by 
silica gel chromatography using a gradient elution of 75% ethyl acetate In 
30 hexane to 100% ethyl acetate and 144 mg of 77C was isolated as a white 
solid. 

D. (m-Plparidine-4^aTboxvlic acid f1-f1H-indol-3>vlmethvlV2-oxo-244> 
ra-phenvl-benzoimidazoM -vlWpiDBridin-1 -vfl-ethvlVamlde hydrochloride 

To 144 mg (0.21 mmol) of 77C in 2 mL of ethanol was added 4 mL of 
35 concentrated HQ and the mixture was stirred at room temperature for 30 min. 
The solution was concentrated and then coevaporated several times from 
ethanol. The residue was crystallized from methanot/ethyl acetate and the 
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precipitated product was collected by filtration to give 140 mg of the title 
compound as a white solid. 

MS(CI ( NH3) 576 (MH+) 

Example 78 

2,»dihy0r^Qn2oimid^oi-1-vl)-piperidin-1*yIl* 
ethyQ-amlde hydrochlprid^ 

add tert-bmyl ester 

10 To 200 mg (0.607 mmol) of pipericfine-1,4-<ficart>oxylic add monotert- 

. butyl ester in 5 mL of cfioxane and 12 ml of water was added 0.186 mL (1.33 

mmol) of triethyiamlne and 198 mg (0.607 mmoO of D-3*(1 > -Napthyl}aJanine 

and the mixture was stirred overnight at room temperature. Excess solvent was 

removed by concentration and the residue was diluted with water and acidified 
15 to pH 5 with acetic acid. The solution was extracted three times with methylene 

chloride, and the combined organlcs were washed twice with water and once 

with brine. The organic portion was dried over MgS04 and the product was 

purified by silica gel chromatography (96:4:0.1 v/v/v methylene 

chlorideimethanohacetic add) to give 132 mgof78A* 
20 ' B. mi^H -Naphthalan -Nrimeth^ 

benzoimlda2QM-Yl)^lperidin-1^}^th^ 

acid tert-butyl ester 

According to General Procedure A, 132 mg (0.32 mmol) of 78A and 70 

mg (0.32 mmol) of 4-(2*keto-1-benzimldazotlnyl)-plperfdine were coupled and 
25 the product was purified by silica gel chromatography (96:4 v/v methylene 

chloridermsthanol) to give 132 mgof78B, 

c. (R)-Rperidlne-4-cartooxyilc acid (1^phthalen-1*ylnriethy>-2-oxQ-g- 

F4-(2^xcHg,a^hydrchben2PlmldMftl-l^)-p)paf!difvl -yfHthylV&mlcte 

hvdrWfhlQrMfl 

30 To 132 mg (021 mmol) of 78B dissolved in 23 mL of ethand was 

added 025 mL of concentrated' HCI at 0°C. The ice bath was removed and the 
solution stirred tor 1 h. The mixture was coevaporated from methanol and then 
methylene chloride to give 102 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 8.23 (d, 

35 0.5H), 8.18 (d. olSH), 7.79-7.92 (m. 2H), 7.46-7.68 (m, 3H), 7J7-7.44 (m, 1H) ( 
7.14-727 (m, 1H) ( 7.02-7.13 (m, 2.5H), 6,73 (d, 0.5H), 5.38-5.48 (m, 0.5H), 
526-5.36 (m. 0.5H). 
MS(CI,NH3) 527 (MH+) 
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Example 79 

f m-g-Amino-N-J1 -f 1 H4ndol^^meth^g.[7-fmniphQHn&-4-sutfonyl)-3.4- 
dihvdro-1 msoQu)nolln-2-ylV2>oxo-ethvIVIsobutyramid6 hydrochloride 
A. 2.2,20rrifliiorD-1474morpho)ln^^ 
5 fsoquInolin-2-yl)-ethanons 

2-Trifluoroacetyi-1 l 2 l 3Atetrahydroisoquindlne-7-sufibn^ chloride can 
be prepared according to the method outlined by Pendleton et a)., J. 
Pharmacol. Exp. Then, 208 (1979) p24. A mixture of 250 mg (0.76 mmol) of 2- 
Trifluoroacety^1,2 > 3 a 4-tetrahydroWsoquindine-7-su!fonyl chloride, 86 mg (0.99 
10 mmol) of morphollne and 0.3 mL of anhydrous pyridine in 1 0 mL of acetone 
was refluxed for 1 h. The mixture was concentrated and the residue dissolved 
in chloroform and washed once with water. The organic portion was dried over 
MgS04 and concentrated. The residue was purified by silica gel * 
chromatography (6:4 v/v hexane:ethyl acetate) to give 289 mg of 79 A. 
15 B. 7-fMprphPline^sulfon^V1.S.3.4-tetrahy0r^lPC>qi4nolinfl 

A mixture of 218 mg (0.58 mmol) of 79 A and 90 mg (0.65 mmoQ of 
potassium carbonate in 10 mL of methanol was stirred at room temperature for 
3 h. The mixture was concentrated and the residue was purified by silica gel 
chromatography (18:2:1 v/v/v ethyl acetatermethanollriethylamlne) to give 163 
20 mgof79B. 

C. (RHHH1 HMndol-3-ylmgthyl^ 
d'hydrcH H-lsoqulnQlln-g-yn-2"Oxo-ethylPftrbarPQylK1 ^thyl-ethylKarfrarnfc 
acM tert-butyl ester 

According to General Procedure A, 136 mg (0.35 mmol) of 4C and 100 
25 mg (0.35 mmol) of 79B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroformrmethanol) to give 194 mg of 79C. 

0. <R)-2-AminP-N^H1H-fnfo^ 
a.4"^ihy€>ro-1 H-tepquirK>lin^-yn'2^xp-gthyn-teQb»tyramidB hydrochloride 
To 141 mg (0.22 mmol) of 79C In 1 2 mL of ethanol was added 5 mL of 
30 concentrated Hd and the mixture was stirred at room temperature for 3 h. The 
reaction mixture was concentrated to give 123 mg of the title compound as an 
off-white solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.88-8.07 
(bs, 1H), 7.43-7.61 (m, Z5H), 6.91-7.37 (m, 5H) F 5.14-5.29 (m, 1H) ( 4.48-4.70 
35 (m ( 1 H) t 3.66-3.78 (rn, 4H), 3.29-3.46 (m, 4H), £84-3.07 (m, 7H), 1.56-1.67 (m, 
6H). 

MS (CI, NH3) 554 (MH+) 
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Exampfe 80 

fR)-Piperldine-4-carboxvfic acid fg^3.4-d?hydro-1H-lsoq ulnolln>2-yl}-1- 
paphtha[erv2-y|rnethyl-g-pxo-ethy|)^mWB hyclrpphlPflMs 

A. (PH-(1^aTfaoxy r ?-P3 P h^ 

5 csrfroxyllc grid tert-frMtyl ester 

A mixture of 3.08 g (9.4 mmol) of 77A, 2.03 g (9.4 mmo!) of D-3-(2- 
Naphthyl)-a!anine and 2.9 g (28.7 mmo!) of triethylamine In 40 mL of dioxane 
and 10 mL of water was stirred for 72 h at room temperature. Excess dioxane 
was removed by concentration and the remaining aqueous solution was 

10 diluted wfth 200 mL of water and acidified to pH 5 with 10% citric acid. The 
aqueous portion was extracted twice wfth ethyl acetate. The combined 
organics were washed twice wfth saturated aqueous sodium bicarbonate. Hie 
orange oil was separated from the aqueous extracts and acidified with 10% 
acetic add. The aqueous portion was extracted three times with ethyl acetate 

15 and the combined organics were washed three times with water, once with 
brine, dried over M9SO4 and concentrated to give 3.7 g of a yellow oil which 
was taken up in 200 mL of ether. A white crystalline solid precipitated from 
solution and was collected by filtration to give 3.31 g of 80A. 

B. (RH-B-(3.4-PfhydKH HifiCKjMinoHrhfrylH -naphthalen-2-ylmflthyl- 

20 2^xo^thylcarbamovn-DlDeridlne-1>carboxyllc acltf tert-butyl ester 

According to General Procedure A, 95 mg (0.22 mmol) of BOA and 29.6 
mg (0.22 mmol) of 1 A3 A-tetrahydroisoquinoline were coupled and the 
resulting oil triturated with ethyl acetate/hexane to give 70 mg of 80B as a 
white solid. 

25 C. rm-Plperldlne-4-carboxvlic acid r2>r3.4-tfhvdro-1H-isoo uinofirv2^vlW 

1 -naphthalen-2-ylmethyi-2>oxc>HathytT>amld6 h ydrochlori de 

To 70 mg (0.13 mmol) of 80B in 6 mL of ethanol was added 2 mL of 

concentrated HCI at room temperature and the mixture was stirred for 1.5 h. 

The mixture was concentrated and coevaporated twice from methylene . 
30 chloride to give 50 mg of the fltte compound as a white foam. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.62-7.80 

(m, 4H), 7.34-7.48 (m ( 3H), 7.05-7.19 (m, 1.5H), 6.82-7.00 (m f 2.5H), 5.18-5.21 

(m, 1H), 4.51-4.73 (m, 1.5H). 4.29-4.39 (m, 1H). 

MS (CI,NH3) 442 (MH+) 
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Example 81 

miPiperidinB-4-carboxvHc acid f2-r4-f2^ycloDroDvt-bBnzoimidazoM-Yn- 
piperidin-1-yq-1-naphthalen-2>ylmathvl-2^xo^thvfVam hydrochloride 
A. 1 -(1 -Ben2yi-piperidin-4>yiy2-cyclopropyt>1 H-benzolmlda^ple 
5 A mixture of 530 mg (1 .90 mmol) of 50B and 651 mg (7.56 mmol) of 

cyclopropanecarboxyllc acid were heated at 160 D C for 16h. After cooling to 
room temperature. 10 mL of ethanol was added to the reaction mixture, 
followed by the slow addition of 20 mL of 2N NaOH in 90 mL of ethanol. The 
mixture was stirred for 30 min at room temperature and then concentrated. The 
10 residue was dissolved in ethyl acetate and washed once each with saturated 
aqueous sodium bicarbonate and brine. The solution was dried over MgS04 
and concentrated, and the product was purified by silica gel chromatography 
using an elution gradient of 75% ethyl acetate in hexane to 100% ethyl acetate 
to give 340 mgof81A. 
15 B. 2-CvdoproDvM -Diperidin-4-vf-1 H-benzormldazole hydrochloride 

To 340 mg (1 .03 mmol) of 81 A in 3 mL of methylene chloride at -10°C 
was added 220 mg (1 .54 mmol) of a-chloroethy!chloroformate and the mixture 
was stirred at -1 0°C for 50 min. The mixture was concentrated and the residue 
dissolved in methanol and heated at 70°C for 1 h. The mixture was 
20 concentrated and dried In vacuo to give 230 mg of 81 B as a light purple solid. 
C. ffl^24^f2-CvcloproDyl-banzoiml^ 

naphttolen*2-ylmQlM-2^^ add tert- 

butvl ester 

According to General Procedure A, 80 mg ( 0.29 mmol) of 81 B and 123 
25 mg (0.29 mmol) of 80A were coupled and the product was purified by silica gel 
chromatography (75:25 v/v ethyl acetaterhexane) to give 50 mg of 81 C as a 
red solid. 
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D. fflWPioeridinQ-4-cartooxylic acid f2-f4-f2-cyctoDroDyl-ben20lmfda20»- 

1 -y()-pippricfl n"1-vt]-i"naphthaiBn-g-ylm9thy|-2^xo^thid)-amide hrtrochtorfflg 

To 42 mg (0.065 mmol) of 81 C In 2 ml of ethanol was added 2 mL of 
concentrated HCI at room temperature and the mixture was stirred for 30 min. 
5 The mixture was concentrated to give 40 mg of the title compound as a white 
solid. 

MS (CI, NH3) 550 (MH+) 

Example 82 

(R)'Pipericnnft-4-carbQxvHQ aoitf f1-naphthalgn-2-ylmgthvl'2-<?xo-2-fW 

10 DhenW-benzolmlda2oM-vlVotperidln>1-yn-fl^yn-amlde hydrochloride 

A. fRH^aphthalen-2-ylmethy)-2^^ 

Plperifln-l-yn^thylcfirframpyQ^^ atfti 

Acconflng to General Procedure A, 95 mg (0.34 mmol) of 50D and 100 

mg (023 mmol) of 80A were coupled and the product was purified by silica gel 
15 chromatography using a gradient elution of 55% ethyl acetate In hexane to 

100% ethyl acetate to give 97 mg of 82A as a white 6o6d. 

B. fR)"Piperlriln&-4-cflrfapxylte arid {1-naphthalen"2-ylmethyl-2-oxp-2- 

r4-f 2-phenvl-benzotmldazoM -vtlnlperidlrvl -yq-eth yl}-amlde hydrochloride 
20 To 97 mg (0.14 mmol) of 82A in 4 mL of ethanol was added 2 mL of 

concentrated HCI and the mixture was stirred at room temperature for 2 h. The 

mixture was concentrated to give 70 mg of the title compound. 

1 H NMR (CD30D 9 250MHz) (mixture of rotamers) (partial) S 7.77-8.00 

(rn, 12H), 722-1.77 (m, 4H), 5.18-5.38 (m, 1H), 4.68-4.89 (m, 2H), 4.10-4.36 (m, 
25 1H). 

MS (CI, NH3) 587 (MH+) 

Example 83 

fRWP1peridln6-4-carboxvnc acid l1^hthalf»n-2-vlmflth^ 

4-sufonylamlnpH.3^thydro^ 
30 a. (RW2-ffrAminM.3^ihydro^ 

ylmethy^xc^ethylre^ arid tertt?irtyl ester 

According to General Procedure A, 47 mg (0.35 mmol) of 43C and 150 
mg (0.35 mmol) of 80 A were coupled to give 150 mg of 83 A. 
B. (RWi-Naphthaterh2-ylmethyt-2^o-2^toluen^ 
35 gvlfpnylamlnoH ,3-tiihydrQ-i gointao<-^yn*flthytPflrt)a^py|)>piperidjn^i - 
carhoxyllc add tert-frMtyl estsr 

A mixture of 150 mg (0.28 mmol) of 83A* 61 mg (0.32 mmol) of p- 
toluenesulfonyt chloride and 39 mg (0.32 mmol) of 4-dimethytamInopyridlne 
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was stirred at room temperature overnight The mixture was diluted with 
methylene chloride and washed twice each with 10% HO, saturated aqueous 
sodium bicarbonate, and brine, dried over MgS04 and concentrated. The 
product was purified by silica gel chromatography using a gradient edition of 
5 75% ethyl acetate in hexane to 2% methanol in ethyl acetate to give 50 mg of 
83B. 

C. (RVPtpBridin B-4-carboxylic acid f1-naph1halen-2-vlm9thvl-2-oxo-2« 
f5-(toluena^suHonYlflmlnoM,3-dihYrin^ 
hydrochloride 

10 To 50 mg (0.07 mmol) of 83B in 4 ml of ethanoi was added 2 mL of 

concentrated HCi and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and the residue was crystallized from 
ethanol/hexane to give 25 mg of the title compound 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 8.56 (d, 

15 1H) ( 7.72-7.89 (m, 5H), 7.57-7.68 (m, 2H), 7.39-7.52 (m, 5H), 7.24-7.31 (m, 2H), 
6.91-7.16 (m f 3H), 4.49-4.73 (m, 2H), 4.36-4.47 (m, 1H). 2.47-2.68 (m, 2H). 2.39 
<e,3H). 

MS (CI, NH3) 598 (MH+) 

Example 84 

20 fflt-Plperfdlne-4-carboxylic arid [1-f5-ben20vlamfno-1.3-dlhydro-lsQindole^ 
carbonvlU2-f1H.indoi-3-ylWBthylVflmlde hydrochloride 

A. (HHH1 -(5-AmlnM ,3^hydrp-tgQindple-2-MrtwnylV2'(1 HHndoKa- 

yl)^mylcarfaamoyn-piperidlne-1-carboxy(lc add tert-butyt ester 

According to General Procedure A, 40 mg (0.30 mmol) of 43C and 125 
25 mg (0.30 mmol) of 77B were coupled to give 170 mg of 84A. 

B. fflW4^1-(5-Be nzoylflmino-l 3-^^ 
indo^yt^thylrarbamoy^ arid tert-buM ester 

A mixture of 170 mg (032 mmol) of 84A, 52 mg (0.37 mmol) of benzoyl 
chloride and 45 mg (0.37 mmol) of 4-dlmethylarninopyridine In 15 mL of 

30 methylene chloride was stirred overnight at room temperature. The reaction 
mixture was diluted with methylene chloride and washed twice each with 10% 
HO, saturated aqueous sodium bicarbonate and brine. The organic portion 
was dried over MgS04 and concentrated. The product was purified by silica 
gel chromatography using an elation gradient of 90% ethyl acetate in hexane 

35 to 2% methanol in ethyl acetate to give 100 mgof84B. 

C. (RVPiperidine-4-carboxvl ic arid ri-(5-benzoylamino-1.3-dihydro- 
isotndole-2-carbQnyn-2-f 1 H -indol-3-ytWethvn-amide hydrochloride 
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To 1 00 mg (0.1 6 mmol) of 84B in 4 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 h. The 
mixture was diluted with ethanol and concentrated. The residue was 
crystallized from ethanol/hexane to give 50 mg of the title compound. 
5 1 H NMR (CO3OD, 250MHz) (mixture of retainers) (partial) 5 7.91-7.99 

(m, 2H), 7.4B-7.70 (m, 6H), 7.03-7.38 (m, 5H),4.68-4.80 (m, 1H). 4ASAJSB (m, 
1H), 4.03-4.16 (dd, 1H), 2.98-3.13 (m. 2H), 2.59-2.76 (m, 1H), 1.76-2.10 (m. 
4H). 

MS (CI, NH3) 537 (MH+) 
10 Example 85 

fRVPiperidlne-4-carboxync add f 1 -na prrthalan-2-vtmB^Yl-2-oxr>2-{4-(2-oxo- 
2.3-dihvdro-benzoimMa2ot.1 -yl)-plparidln-1-y»}- 
ethvn-amidB hyrimnhlorida 

A. (R^VNaphltalerhfrylmeftyra^^ 

15 banzoimidflzoM-ylVoiPBridln-l-vllBthylra^ 
acid tert-hiityl aster 

According to General Procedure A, 225 mg (0.53 mmol) of BOA and 
117 mg (0.54 mmol) of 4-(2-ketD-1-benzJmldazdfnyQpipBridine were coupled 
and the product was purified by silica gel chromatography using an elutJon 

20 gradient of 1% to 3% methanol in methylene chloride to give 178 mg of B5A. 

B. fRl-Plperidlne^caihoxyllc acid (1 .naphthalarv2.y1methyt.g^yp.g. 
[4-f2-oxo.g:Wflhvdro.hBrtfolmlrto70l.1-\^ 

hydroctHQrldB 

To 165 mg(0J26mmol)o185Aln3nM.ofetranolwasadded1£mLof 
25 concentrated HO and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated to give 1 17 mg of the title compound as a soDd. 

1 H NMR (CD3OD. 300MHz) (mixture of rotamers) (partial) 5 7.70-7.89 
(m. 4H), 7.37-7.50 (m, 3H). 7.22-7.29 (m, 0.5H0, 650-7.04 (m, 3H). 6.6B (d, 
0.5H), 5.25-5.36 (m. 1H). 4.67-4.74 (m, 1H). 4.38-4.50 (m. 1H). 4.11-4.32 (m. 
30 1H). 

MS(Ct,NH3) 527 (MH+) 

Example 86 

fflUPipeririinfl-4-carboxync acid f1-rr-ethylsuifamovV.3.4.riihvdm-1H. 
lsogiiinollna.2^arbonv».2-f1 H.indol-3.y»Whyn^mldB hydrochloride 
35 • A. g-TriWuQrMeeM.1.g.3 4.tetfahvdio.teoouinollna.7^u>ten»c add 

2-Trifluoroacetyi-1,2,3,4-tetrBiiydro-isoqulno6ne-7-sulfonyl chloride can 
be prepared according to the method outlined by Pendleton et al., J. ' 
Pharmacol. Exp. Ther., 208 (1979) p24. A mixture of 295 rng (0.90 mmol) of 2- 
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Trifluoroacetyl-l^^^-tetrahydro-isoquinoiine-y-sutfonyl chloride, 95 mg (1.17 
mmol) of ethylamlne hydrochloride and 0.3 mL (2.15 mmd) of trlethylamlne In 
10 mL of acetone was reftuxed for 1 JS h. The reaction mixture was filtered and 
concentrated and the product was purified by silica gel chromatography (6:4 

5 v/v hexane:ethyl acetate) to gfve 283 mgof86A. 

B. 1.2.3.4-TetrahvdrthisoQulnoIlne-7>suffonte acid ethyiamide 
To 225 mg (0.67flimol) of 86A and 104 mg (0.75 mmol) of potassium 
carbonate in 10 mL of methanol and 0.5 mL of water was stirred at room 
temperature for 3 h. The mixture was concentrated to give 335 mg of 86B. 

10 C. (R^1-r^Ethvteu1fam^ 

f1H-lfKlol-3-v1)-emvlcarbamovlVpiDeridine-1-carfaoxvlic add tart-butyl ester 

According to General Procedure A, 145 mg (0.35 mmol) of 86B and 85 
mg (0.35 mmol) of 77B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chtoraformrmethanol) to give 68 mg of 86C. 

15 d. (RVPlperWjne-4-caTboxvllc acid fVf7-gthyl^mQyW 1 4-0ihydro-1H- 
i$OQuinoline>2-cart)onvl^2>f1H-lndoU3-yn-ethv»>am1de hydrochloride • 

To 68 mg(0.11 mmol) of 86C in 6 mL of ethandl was added 2& mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to gfve 62 mg of the title compounds as a 

20 tan solid. 

1 HNMR(C03OD 9 300MHz) (mixture of rotamers) (partial) S 7.96-8.02 
(bs, 0.5H), 7.62-7.53 (m, 0.5H), 7.52-7.61 (m, 2H), 6.91-7.37 (m, 5H). 5.09-5.20 
(m, 1H), 4.42-4.70 (m, 1H), 1.00-1.11 (m, 3H). 
MS (CI. NH3) 538 (MH+) 
25 Example 87 

fflV2-AmlncyN41-^thvlfiutfamoy^^ 

(1H'lndoW-yl)^thyn-lgobirtyramWP hydrochloride 

A. fRHH1-ffrEthylsvlfampvl^,4^ 
2-f1HHnflQl'3-ylHthYlfflTtemovtV1^ acid tert-bwtyl eater 

30 According to General Procedure A, 136 mg (0.35 mmol) of 4C and 85 mg 
(0.35 mmol) of 86B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chtorofomnnethanol) followed by (9:1 vAr 
chlorofonn:methanol) to give 73 mgof87A. 

B. (R)-frf\m)n0-N^-ff-8M 

35 caTbonYlV2-flH^ndPt^ylKthylVi^biTtymmldQ hytiroohtorWe 

To 62 mg (0.1 0 mmol) of 87A in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h and 
then concentrated to give 56 mg of the title compound as an off-white solid. 
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1 H NMR (CDsOD, 300Mhte) (mixture of rotamers) (partiaO 5 8.28-8.41 
(bs, 0.5H). 7.42-7.59 (m, 2H), 6.85-7.07 (m, SH), 5.19-5.25 (m ( 1H), 4.39-4.68 
(m, 2H), 2.71-2.87 (m, 2H), 1.40-1.63 (m, 6H). 0.92-1.06 (m, 3H). 
MS (CI, NH3) 613 (MH+) 
S Example 88 

ffn-2-(a-f1 H-lndQl-3-vlW2-f(Dfoeridlne-4-carbonvlVamlno1-DroDlonvn-1 .2.3.4- 
tetrahydpo-isQquinoline-6-carboxyttc acid ethylamide hydrochloride 
A. 3-4-Dlhvdm-1H-tsoqulnoline-2.6-dicartaoxvtlc acid 2-tert-butvl ester 
To 1J20 g (4.1 mmol) of 5C in 36 mL of methanol was added 0.62 g* (4.5 
1 0 mmol) of potassium carbonate and the mixture was heated at reflux for 7 h. 
The product was purified by silica gel chromatography (9:1 v/v 
chloroform:methanol) to give 1.49 g of 88A. 

. B. 6-Ethylca,rtfflmQVl-3,4^ flcjrf tail- 

15 According to General Procedure A* 650 mg (2.34 mmol) of 88A and 

191 mg (2.34 mmol) of ethylamine hydrochloride were coupled and the 
product was purified by silica gel chromatography (39:1 v/v 
chloroformrmethanol) followed by (1:1 v/v ethyl acetate:methanol) to give 566 
mgof88B. 

20 c. i^^^Tetrahydr^soqulnollnQ-frpa^ftxyllfi add ethvlamlrig 
hvdrephlftridft 

To 493 mg (1.62 mmol) of 888 in 30 mL of ethanol was added 1£5 mL 
of concentrated Hd and the mixture was stirred at room temperature for 5 h. 
The mixture was concentrated to give 384 mg of 88C as a white solid. 
25 D. <FHJH6-EtWQflfr^ 

gpftpnyft-frflH-lndQl^ add l»rt- 

butyl oster 

According to General Procedure A, 99 mg (0.41 mmol) of 88C and 170 
mg (0.41 mmol) of 77B were coupled and the product was purified by silica gel 
30 chromatography {39:1 v/v chtorofomumethanol) followed by (9:1 v/v 
chloroformrmethanol) to give 107 mg of 88D. 
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E. (R H-lndd^vn>2-[rp?DeridIn6>4^fbonvlVQminoUDropionv<V 

l.2.a.4>tetrahydrp>i?qqMinQllne-e"carfaoxylto acM ethylamlde hydrochloricfe 

To 66 mg (0.1 1 mmol) of 88D in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
5 mixture was concentrated to give 56 mg of the title compound as an off-white 
solid. 

iH NMR (CDsOD, 300MHz) (mixture of rotamers) (partial) 8 7.52-7.60 
(m t 1.5H), 7.38-7.45 (m, 1H), 7.24 (d, 0.5H). 5.11-524 (m, 1H), 4.40-4.69 (m, 
1.5H), 4.04-4.13 (m, 0.5H), 1.13-1.24 (m f 3H). 
10 MS(CI,NH3) 502 (MH+) 

Example 89 

(R)-?^3-Naphttofery2^ 

tetrahvdro-isoQUlnoline-6-carfaoxyBc add ethylamlde hydrochloride 

A. 4^2-(6-Ethytcartoampyto^ 
15 n flphthaten-2-ylmethyl^^ -carboxyltc agM 

According to General Procedure A, 96 mg (0.40 mmol) of B8C and 170 
mg (0.40 mmol) of 80A were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chk>roform:methanol) to give 88 mg of 89A. 
B. (RfgH3-NaphthaEr^fryl-^ 
20 i^^^^etr^ycjr^feqquinglin^e^rtwxyBc acid ethylamftte hydrochloride 

To 61 mg (0.10 mmol) of 89B in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 58 mg of the title compound as an 
off-white solid. 

25 1 H NMR {CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.46-7.76 

(m, 4.5H), 7.09-7.43 (m, 5.5H), 5.08-552 (m, 1H), 1.09-1.24 (m, 3H). 
MS (CI, NH3) 513 (MH+) 

Example 90 

(R)-2-DlmethylBmlno-N-flHiaph^ 

30 dihydro>bengoim'ida?Ql.1>vl^plDericrtn-1 .yfyethviyisnhutyrafnldB hydrochloride 

A. {Bfc2iQIm^by^^ 
&24ihysl£Q^ 
hydrochloride 

To a solution of 92 mg (0.17 mmol) of 350 in 2 mL of methanol was 
35 added 127 mg of powdered 3A sieves, 12 mg (0.40 mmoQ of 37% w/w 
formaldehyde, 27 mg (0.43 mmol) of sodium cyanoborohydride and 103 mg 
(1.72 mmol) of acetic acid. The mixture was stirred for 60 h at room 
temperature and then filtered through celrte and concentrated. The residue 
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was dissolved in ethyl acetate and washed three times with 1N NaOH, once 
with water and once with brine, dried over MgS04 and concentrated The 
resulting on was triturated to give 39 mg of the title compound as a white solid. 
*H NMR (CD3OD, 300MHz) (mixture of retainers) (partial) 5 7.68-7.89 
5 (m, 4H), 7.42-754 (m, 4H) ( 6.90-7.08 (m, 3H), 5^2-6.47 (m. 1H), 4.68-4.77 (m, 
1H). 4.33-4.51 (m, 1H), 4.16-4.28 (m. 1H), 2.64 (d, 3H), 2.34 (d, 3H). 
MS(Ci,NH3) 529 (MH+) 

Example 91 

(Rfc3-ATPlnp^(H1H^ 
10 yl)-piperidin'Vyn^yl}^methyl-butyramWfl hydrochloride 

A. fR)-2>Am1no-3*(imndol^ yl)-proptonic a dd methvLester 

To 9.65 g (30.3 mmol) of 4A in 40 ml of ethanol was added 20 mL of 
concentrated HCf and the mbcture was stirred at room temperature for 2-5 h. 
The mbcture was concentrated and the residue was diluted with ethyl acetate. 
15 The mbcture was washed twice with saturated aqueous sodium bicarbonate 
and once with brine, dried over MgSCU and concentrated to give 5.12 g of 91 A 
as a yeflow oil. 

B. fflW2-f3-tert-Butoxvcarbonvte^ H- 

lndQl-3-yft-prQPionic arid 
20 According to Genera) Procedure A, 2.01 g (9.2 mmol) of 91 A and 2.00 g 
(9.2 mmol) of 3-tert^utoxycarbonylamino^nrathyl-butyrte acid were coupled 
to give (R)-2K3-tert-Butoxycarbony1am 

3-yl)*propionlc acid methyl ester. The crude ester was hydrolyzed according to 
General Procedure D to give 3.53 g of 91 B as a white solid. 
25 c. (RH3-f2-(1H-lnrirt^yfr1^ 

p|perittn9-1^rfrwylte^ acid tert- 

butyl ester 

According to General Procedure A, 350 mg (1.3 mmol) of 91 B and 510 
mg (1 3 mmol) ol 50D were coupled and the product was purified by silica gel 
30 chromatography using a gradient of 60% ethyl acetate In hexane to 1 00% ethyl 
acetate to give 160 mgof91C. 

D. (R)^Amlnp-rHH1H-info^^ 
bgnzQimida2Ql*1-yO*plpgfldln-1 >yn*ethy|}-3-mgthyl-butyramldg hvdrochloridft 

To 100 mg (0.27 mmol) of 91C in 3 mL of ethanol was added 2 mL of 
35 concentrated HCI and the mbcture was stirred at room temperature for 2 h. The 
mixture was concentrated and precipitated from ethanol/hexane to give 125 
mg of the title compound as a white solid. 

MS (CI, NH3) 564 (MH+) 
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Example 92 

fFn-PiP6ridine-4«carboxvtic acid f2^4-r3-methyl-2^xo-2.^hvdro- 
henzoimlda7ol-1 -yn-plperidln- 1 -yll-1 -naphfra|etv2-ylmethyl-2-oxo-QthytV 

amide hydrochloride 
5 A. 442-Oxo-2.3-dihvdro-ben2oimidagoM-^^ 

acldtert-butyl ester 

To a mixture of 1.00 g (4.6 mmol) of 4-(2-keto-1-benzimida2o)iny1>- 
piperitfine and 1*00 g (4.6 mmol) of 4-dlmethytamlnopyrfdine in 20 hiL of 
methylene chloride at 0°C was added 80 mL of dl-tert-butyl dicarbonate In 80 

10 mL of methylene chloride dropwise over 30 mln. The mixture was allowed to 
warm to room temperature and stiffed overnight The mixture was washed 
three times each with 10% HQ, saturated aqueous sodium bicarbonate and 
brine, dried over MgS04 and concentrated. The residue was purified by silica 
gel chromatography using an elution gradient of 50% ethyl acetate in hexane 

15 to 100% ethyl acetate to give 1 .1 6 g of 92A. 

B. 4-(3-Methvl-2-oxo-2.3Klihvdr^^ 

c^i!bp.yylfcQdd tPrt-buty) ester 

To 390 mg (1.2 mmol) of 92A in 3 mL of DMP was added 47 mg (1.2 
mmol) of sodium hydride (60% dispersion in mineral oil), followed by 520 mg 
20 (3.7 mmol) of lodomethane and the mixture was stirred for 72 h at room 
temperature. The mixture was diluted with ethyl acetate and filtered. The 
filtrate was washed twice with brine and concentrated to give 400 mg of 92B. 

C. 1 -Methvl>3~DiDeridin-4-vM .3-dIhydrp-henTolmldazot-g-one 
hydrochloride 

25 To 400 mg (1.2 mmol) of 92B In 6 mL of ethanol was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mixture was concentrated to give 330 mg of 92C as a white solid. 

Dlperidin-1-yfc1-naDhthalerv2-vlm^ 
30 carfaoxyilc add tert-butvt ester 

According to General Procedure A, 100 mg (0.37 mmol) of 92C and 

159 mg (0.37 mmol) of 80A were coupled and the product was purified by 

silica gel chromatography using an elution gradient of 100% ethyl acetate to 

4% methanol in ethyl acetate to give 120 mg of 92D. 
35 E. fRWPlpertdlne-4-carboxv«c acid {244-/a-methyl-g^xo-g.a-dfhvdro> 

benzqimida2QM-yn-PlpBrtdln-1-^ 

amide hydrochloride 
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To 120 mg (0.19 mmol) of 92D in 5 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature fori JS fu 
The mixture was diluted with ethanol and concentrated! and the residue was 
crystallized from ethanol/hexane to give 45 mg of the title compound. 
5 1 H NMR (CD3OD, 250MHz) (mixture of rotamere) (partial) 6 7.79-7.99 

(m ( 4H) ( 7.43-7.78 (m, 33H), 7.30-7.39 (m, 0.5H) f 7.01-7.19 (m, 3H) ( 5-26-5.39 
(m, 1H), 4.68-4.79 (m, 1H), 4.41-4.60 (m, 1H), 4.1&4.32 (m t 1H). 
MS(CI,NH3) 540 (MH+) 

Example 93 

10 (Rl-2-(3-Naphthalerv2-vl-24fplDericfine-4-carbonvn-amino1-proDlonvl}-2.3- 

^'hyc1rP'1H-ispindPte-5-cart?oyyllc add cthylamftte hydrochloride 
a. 3.4'Pimethyi-beraplc acid ethyl ftster 

A mixture of 10.00 g (66.6 mmol) of 3,4-dimethylbenzoic add and 3 mL 
of concentrated sulfuric acid in 200 mL of ethanol was heated at 50°C for 2 h, 

15 and 65°C for 6 h. The mixture was concentrated and the residue was diluted 
with ethyl acetate and washed twice each with brine, saturated aqueous 
sodium bicarbonate, and brine. The solution was dried over MgS04 and 
concentrated to give 12.0 g of 93 A. 

B. 3.4-Bis-bmmomethvl-benzoIe add ethvl ester 

20 A mixture of 12.0 g (67.3 mmol) of 93 A, 26.10 g (146.6 mmol) of N- 

bromosuccinimide and 130 mg (0.79 mmol) of 2,2'*azobis(isobutyronftJlle) in 
130 mL of carbon tetrachloride was heated at reflux for 17 h. After cooling to 
room temperature, the mixture was filtered and concentrated to give 22.0 g of 
93B as a yellow oil. 
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C 2.3-Dihvdro-1H-lsoindole-5 -carboxyte acid ethvl ester 
To 22.0 g (65.4 mmol) of 93B in 150 mL of benzene was added a 
solution of 7.87 g (73.4 mmol) of benzylamine and 15J27 g (151 mmol) of 
triethylamlne In 50 mL of benzene dropwtse over 30mln, and the mixture was 
5 then refluxed for 18 h. After standing at room temperature for 24 h, the mixture 
was filtered and the filtrate washed once each saturated aqueous sodium 
bicarbonate and water. The solution was dried over MgS04 and concentrated. 
The crude 2-Benzyf-2 f 3-dihydrt>-1 H-isdndole-5-carboxytic acid ethyl ester was 
dissolved in 1 00 mL of ethanol and 20 mL of water and 2.00 g of 1 0% 
10 palladium on carbon was added. The mixture was hydrogenated for 1B hat 45 
psi, filtered and concentrated and the residue was purified by silica gel 
chromatography using an elution gradient of 100% ethyl acetate to 10% 
dlethytanrine In ethyl acetate to give 220 mg of 93C. 
D. 2-{g-f(i -tert-Bytowcarfronyl^^ 

15 naDhthatefv2-vl-DroDtonvri2.^ arid ethyl 

pster 

According to General Procedure A, 200 mg (1.05 mmol) of 93C and 
446 mg (1.05 mmol) of 60A were coupled to give 460 mg of 930 as a brown 
solid. 

20 E. fflV2^2-If1-tert-Birtoxvcarbond^ 

naphthalerv2-vtH3roDioTwlV2.3^ihvdro-1H-lsoindole-5- 

cartroxyllc arid 

To 410 mg (0.68 mmol) of 93D In 50 mL of ethanol containing 1 .05 mL 
of 2N NaOH was stirred overnight at room temperature. The mixture was 
25 concentrated and the residue partitioned between chloroform and 10% HCI. 
The layers were separated and the aqueous portion was extracted twice with 
chloroform. The combined organlcs were concentrated to give 350 mg of 
93E. 

F. 4-T2W5-EthvlcarbamovM 3-dlhvritt>.lso1ndol.2-Yll1 -naohthaten-g- 
30 vlmeth\rt'2^xo^thvlcarbamovl)-DlDQridlne-1-carboxyBc acid tert-butyl ester 

According to General Procedure A, 350 mg (0.61 mmol) of 93E and 50 
mg (0.61 mmol) of ethylamlne hydrochloride were coupled and the product 
was purified by silica gel chromatography using a gracfient of 100% ethyl 
acetate to 4% methanol in ethyl acetate to give 40 mg of 93F. 
35 • G. mV243-NaDhthalen-2-vl-2>r^lDeridine^carbonylVflmino> 
proDiQnylV2.a^dihydro-1H-lsoindole>5-carboxylic acid ethytamlde 
hydrochloride 
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To 40 mg (0-07 mmol) of 93F In 5 mL of ethanol was added 2 mL of 
concentrated KCI, and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and the residue crystallized from ethanol/hexane to 
give 16 mg of the title compound as a white sofld. 
5 1 H NMR (CDaOD, 250MHz) (mixture of rotamers) (partial) 6 8.63 (d, 

1H), 7,71-7.90 (m, 6H), 759-7.65 (m, 4H), 5.01-5.20 (m, 2H), 4.67-4.93 (q f 2H), 
4.48-4.59 (m,1H). 
MS (CI, NH3) 499 (MH+) 

Example 94 

10 (RVl-Methvl-DiDeridine^>cafbQxvllc acid f1-naDhthalen-g-vtmethvl-2H>XD-2-f4> 
f2.phenvl-ben2oimldflgol-1-yl)-piperidin>1-yi.QthylVamlde hydrochloride 

A. (RM-Methyl-tfppridine*4-carboxyllc PCffd fl-naphthalm-2>ylmgthYt", 
hydrochloride • 

15 To 40 mg (0.06 mmol) of 82B In 4 mL of methanol was added 40 mL 

(0.64 mmol) of acetic acid, 0.16 mL (0.16 mmol) of 1M sodium 
cyanoborohydride In THF, 12 mL (0.15 mmol) of formaldehyde ami 40 mg of 
3A molecular sieves and the mixture was stirred for 72 h at room temperature. 
The mixture was concentrated and the residue dissolved in ethyl acetate, 

20 washed twice with 2N NaOH and once with brine, dried over MgS04 and 
concentrated. The solid was recrystaflized from ethanol/hexane to give 24 mg 
of the title compound. 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 7.81-7.98 
(m, 4H), 7.40-7.76 (m, 10H), 7.27-7.39 (m, 2H), 5.24-5.38 (m, 1H), 2-37 (s, 3H). 

25 MS (CI, NH3) 600 (MH+) 

Example 95 

(Ry2-Aminp-N-f1-bBn^g^x^ 

1.yH-ethyf}-isobiityramlda hydrochloride 
A. (RV2-f2-tert-Butoxvra^ 
30 phenyl-propionic acid 

To a mixture of 500 mg (3.03 mmol) of D-phenylalanine and 910 mg 
(3.03 mmol) of 33A In 10 mL of water and 40 mL of dioxane was added 1.26 
mL (9.08 mmol) of triethylamine and the mixture was stirred at room 
temperature for 30 min., and then heated at 30°C for 16 h. The mixture was 
35 diluted with chloroform and the aqueous portion acidified to pH 4 with acetic 
acid. The layers were separated and the organic phase was washed three 
times with brine, dried over MgS04 and concentrated to give 488 mg of 95A. 
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B. ( RH 1 -I 1 >Penzvl-2-oxo-244-f2-Dhenvl-ben2Q imida2oM -vlloiperidin- 
1-vn^thvlcarbamovfV1-methvt-ethvn>carbamtc add ten-butyl ester 

According to General Procedure A, 76 mg (0.22 mmol) of 95A and 60 
mg (0.22 mmol) of 50D were coupled and the product was purified by silica gel 
5 chromatography (75:25 v/v ethyl acetate:hexanes) to give 120 mg of 95B. 

C. (RV2-Amlno-N-(1-benzv1-2-ox^ 
p|pertdln-1-vn-ethvlHsobiitvramide hydrochloride 

To 120 mg (0.20 mmol) of 95B in 5 mL of ethanol was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 40 min. 
10 The mixture was diluted with ethanol and concentrated and the residue was 
crystallized from methanol/hexanes to give 65 mgof the title compound as a 
white solid. 

*H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 8.24 (d, 
0.5H), 7.64-7.90 (m, 8.5H), 7.21-7.43 (m f 5H) r 5.17-5.27 (m, 0.33H), 5.02-5.09 
15 (m t 0.67H), 4.18-4.26 (m f 0.33H), 3.94-4.06 (m f 0.67H), 1 .71 (s, 2H). 1 .56 (s. 
3H),1.48(s,1H). 
MS (CI, NH3) 510 (MH+) 
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CLAIMS 
1. A compound of the formula - 




10 

wherein 

Z Is -COCR 1 R 2c LCOANR 4 R 5 ; 
LisNR 6 , OorOfc 

W Is hydrogen or In combination with X Is a benzo fusion in which W and 
15 X are linked to form a phenyl ring optionally substituted with one to three 
substtuents Independently selected from R 3 * T-R 3b and R 1 *; 

Y is hydrogen, C1-C6 eikyl, C4-C10 cycloalkyl or aryl or phenyl, each 
optionally substituted with one to three substituents independently selected 
from R 38 . FT 3 * and R 12 ; 
20 XlsOR 2 . 

I R? 9 

R — M-N— Aryl , N— C — . 



R 9 



25 



^O-C— 



30 



R 2 " R 1 St~ 

R 3b 



or X in combination with W is a benzofusion in which W and X are finked to 
form a phenyl ring optionally substituted with one to three substituents 
35 independently selected from R 3a ,-T-R 3b and R 12 ; 

R 1 is C1-C-10 alkyl, aryl. aryl (C-i-Ce alkyl) a™* C3-C7 cycloalkyl (Ci-Ce 
alkyl) or C1-C5 alkyl-K-Ci-Cs alkyl. aryl (C0-C5 alkyl)-K-(Ci-C5 alkyl). 
(C3-C7) cydoaIkyl(Ci-C5alkyl)-K-(Ci-C5 alkyl) where K is O. S(0)m. 
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N(R 2 )C(0), C(0)N(R2) t OC(0), C(0)0, -CR^R 2 - or -CM> where the aryl 
groups are defined below and R 2 and the alkyi groups may be further 
substituted by 1-5 halogens, spjmR 2 * 1 to 3 of OR 2 * or CtOJOR 28 and the 
aryl groups may be further substituted independently by phenyl, phenoxy, 
5 arylalkyloxy, halopheny), 1 to 3 of Ct-Ce alkyl, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methylenedloxy, SfOJmR 2 , 1 to 2 of CF3. OCF3, nitre, IMfR 2 )^), 
N(R 2 )C<0)(R 2 ), C(0)OR 2 C(0)N(R 2 )(R2), S02N(R 2 )(R 2 ), N(R 2 )S02 aryl or 
N(R 2 )S02R 2 ; 

R 2c Is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl, and may be joined with 
10 Rl to form a C3-C8 ring optionally including oxygen, sulfur or NR 2 * ; 
R 2 is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl; 
R 23 is hydrogen or Ci-Ce alkyl; 

R 2b is hydrogen C1-C8 alkyl, Ci-Cs halogenated alkyl, C3HC8 
cycloalkyl, alkytaryl or aryl; 
15 R3a is Hf F, CI, Br, I, CH3, OCH3 or CF3; 

R1 2 Is H, F f Q. Br, I, OH3 f OCH3 or CF3; 

T is a bond or Is phenyl or a 5 or 6-membered heterocycle containing 1- 
3 hetero atoms selected independently from nitrogen, sulfur or oxygen, each 
optionally substituted independently with one to three substituents selected 
20 fromF,aBr,l,CH3,OCH3,OCF3andCf=3; 

R3b is hydrogen, CONRW S02NR8r9, COOH, COO(Ci-C6)alky!, 
NR2S02R 9 , NR2CONR8R9, NR2s02NRSr9, NR2C(0)R9, Imidazoiyl, thiazotyl 
ortetrazolyt; 

R 4 and R 5 are independently hydrogen, Ci-Cg alkyl, substituted Ci-Cq 
25 alkyl where the substituents independently may be 1 to 5 halo, 1 to 3 hydroxy, 
1 to 3 C1-C10 alkanoytoxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, 2-furyl f Ct- 
Ce alkoxycarbonyl, S(0)m(Ct-C6 alkyl); or R 4 and R 5 can be taken together to 
form -{CH2)rl-a(CH2)s- where La Is C{R 2 )2> S(0)m or NtR 2 ), r and s are - 
independently 1 to 3 and R 2 is as defined above; 
30 R 6 is hydrogen or C1 -C6 alkyl, and may be joined with R 20 to form a C3- 

Csring; 

R50 is 4-morpholino, 4-(1-methylpjperazinyl), C3-C7 cycloalkyl or C1- 
C6 alkyl each optionally substituted with one to three substituents individually 
selected from F f OH, OCH3, OCF3, CF3 and C3-C7 cycloalkyl; 
35 Mis -C(O)- or -SO2-; 

A1 is a bond, C1-C6 alkylene, Ct-Cg haloalkylenyl or C1-C6 
hydroxyalkytenyl; 

A Is a bond or is 
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R 7a 



where x and y are independently 0-3; 
Z 1 is N-R 2 or O; or Z 1 Is a bond; 

R 7 and R 7a are independently hydrogen, C1-C6 alkyl, trifluoromethyl, 
phenyl, substituted &|-C6 alkyl where the substituents are imidazolyl, phenyl, 

10 indoiyl, p-hydroxyphenyl, OR 2 , SfOJmR^ C(0)OR 2 , C3-C7 cycloalkyl, 

NfR 2 )^), C(0)U{R 2 ){Pp); or R 7 and R 7a can independently be Joined to one 
or both of R 4 and R 5 groups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7- 

15 membered ring. 

R 9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, Imidazolyl, furyi or thlenyl 
each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alkyl, substituted Ci*Ce alkyl where the 

20 substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0) m (Ci-C6 alkyl); 
or R 8 and R 9 can be taken together to form -(CH2)H-a(CH2)s- where La is 
C(R 2 )2, 0, S(0)m or N(R 2 ), r and s are Independently 1 to 3. 

F 1 , B, D and E are carbon, nitrogen, one of which is joined to A 1 and 

25 each of the remaining of F 1 , B, D and E may be optionally substituted with R&& 
, R bb ; or F 1 , B, D and E, if not joined to A 1 may also be sulfur, oxygen or 
carbonyl; F 1 f B, D and E may form a saturated or unsaturated ring; and one of 
F 1 , B, D or E may be optionally missing to afford a saturated or unsaturated 
five-membered ring; 

30 R 33 is H, C1-C8 alkyl optionally substituted with one to three halogens; 

or phenyl optionally substituted with one to three substituents independently 

selected from halogen, CH3, OCH3, OCF3, CF3 and Ci-Cb alkyl aryi; 
Rbb is C1-C8 alkyl, C1-C8 alkoxy, C1-C8 thloalkyl, each optionally 

substituted with one to three substituents independently selected from halogen, 
35 CH3, OCH3, OCF3, CF3; C3-C8 cycloalkyl; phenyl optionaily substituted with 

one to three substituents independently selected from halo, CH3, OCH3, OCF3 

or CF3; -O-C1-C8 alkyl; or -S-C1-C8 alkyl. 
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Q, H 1 , 1 andJ are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of G, H 1 , 1 or 
J may be optionally missing to afford a five-membered ring; 

aryl is phenyl, naphthyl or a 5- or 6- membered ring with 1 to 3 
5 heteroatoms independently selected from oxygen, sulfur and nitrogen; or a 
tricyclic ring system consisting of a 5 or 6 membered heterocyclic ring with 1 to 
3 heteroatoms Independently selected from nitrogen, sulfur or oxygen, fused to 
a phenyl ring, each aryl ring being optionally and independently substituted 
with up to three substftuents selected from R3a a R3b aru j r12 ; 
10 mte0to2; 

n is 0 to 2; 

qlsOtoS; 

and pharmaceutical^ acceptable salts and individual diastereomers 
thereof. 

15 2. A compound of claim 1 wherein 

Z is ^OCR1r20NHOOANR4r5 
A is -CR 7 R 7 *(CH2>y; Y Is 0 to 3; 
and R2C|sHorCH3; 
R 7 is C1.C3 alkyl; 
20 R 7a lsHorCi-C3alkyl; 

R 4 is hydrogen or C1-C3 alkyl; or R* and R 7 are combined to form an 
alkytene bridge; 

R s is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups. 
25 3. A compound of claim 2 wherein 

R 1 Is selected from the group consisting of 1-!ndolyl-CH2-; 2-indolyl- 
CH2-; 3-indolyl-CH2-; 1-naphthyl-CH2-; 2-naphthy1-CH2-; 1-benzlmidazolyl- 
CH2-; 2-benzimidazoIyl-CH2-; phenyK5i-C4 alkyl-; 2-, 3- or 4-pyridyt-Ci-G4 
alkyl; thienyJ-Ci-C4 alkyl; phenyHCH2)rrO-CH2- where n is zero to three; 
30 phenyhCH20-phenyl-CH2-; and 3-benzothlenyl-CH2-; or any of the above 
groups substituted in the aryl portion with one to three F, CI, CH3, OCH3, OCF3 
or CF3 substftuents. 

4. A compound of claim 3 wherein R 2c is hydrogen; R 7 and R 7a are 
methyl and R 4 and R 5 are hydrogen and R 1 is C6H5CH2-O-CH2-, 1-napththyl- 
35 CH2-, 2-naphthyl-CH2-. phenylpropyl or, 
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5 



10 




and the aryl portion of R 1 is optionally substituted with fluorine, CH3 or CF3. 
5. A compound of claim 3 which is of the formula 




15 



wherein n is zero or one; m is one or two; 

fi3a is H, F, O, Br, I, CH3, OCH3 or CF3; 
20 Rl2jsH f F.CI i Br ( l > CH3 l OCH3orCF3; 

T is a bond or is an aryl group selected from phenyl, pyridyl, pyrimidyl, 
thienyl, pyrrolyl, pyrazolyt, oxazofyl, isoxazolyl, Imldazolyl, thlazoiyl and 
tetrazcriyl; each optionally substituted With one to three F f CH3, CI, OR 8 , OCH& 
OCF3 or CF3; 

25 R3b is hydrogen, CONR 8 R 8 , S02NR 8 R 8 , COOH, COO(Ci-C6)a!kyl, 

NHSQ2R 9 , NHC(0)NR B R 9 , NHSQ2NR8R9, NHC(0)R 9 , NRBr 8 , Imldazolyl, 
thiazolyl or tetrazotyl; 

R 9 is hydrogen, C^-Ce alkyi, phenyl, thiazolyl, Imldazolyl, fuiyl or thienyl 
each optionally substituted with one to three substHuents selected from CI, F, 
30 CH3.OCH3.OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alky*. C3-C7 cycloalkyl, substituted C1-C6 alkyi 
where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, or 
S(0)2(Ci-C6 alkyi); or R 8 and R 8 can be taken together to form 
35 -(CH2)rta(CH2)s- where La is C(R 2 )2, oxo, S(0)2 or NfR 2 ), and r and s are 
independently 1 to 3. 

6. A compound of claim 5 wherein: 
m is one; 
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R 12 Is hydrogen; 

R3a | S hydrogen, F or CI; 

T is phenyl, thienyl, thlazolyl, oxazolyl, isoxazotyl or pyrazolyl, each 
optionally substituted with one to three of substftuents, selected from F, OH, 
5 OCH3, OCF& CF3 and CH3; and 

R3b is hydrogen, C(0)NR 9 R9, NHC(0)NR8r9, NHS(0)2R 9 , or 
NHC(0)R 9 

7. A compound of claim 5 wherein: 
mis one; and 

10 T is a bond. 

8. A compound of claim 7 wherein 
n is one; 

R 3 * and R 12 are hydrogen. 

R 3b is OONR8r9 SQ2NR8R9 COOH, COO(Ci-C6)alkyl f NHSO2R 9 . 

15 NHS02NR8R9, NHC(0)NR3r9, NHC(0)R9 f NR 9 R 9 or OR 9 ; 

r9 is hydrogen, phenyl, or thienyl optionally substituted with one to three 
substftuents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is C1-C6 alkyl 
optionally substituted with one to three substftuents selected from F, OH, 
OCH3, OCF3 and CF3; or R 8 ; and 

20 R e is hydrogen, C1-C6 alkyl, optionally substituted Ci-Ce alkyl orC3- 

C7 cydoalkyl where the substituents may be 1 to 5 halo or 1 to 3 hydroxy; or R 9 
and R 9 can be taken together to form -(CH2)rLa(CH2)s- wherein La is CfR 2 ^. 
O, s(0)m or N(R2) where r and s are Independently 1 to 3. 

9. A compound of claim 7 wherein 
25 n Is zero; 

m is one; 

R 33 is hydrogen; 

r12 is hydrogen; 

R3b is CONR8R 9 . NHC(0)NR 9 R 9 NHS(0)2R 9 , S02NR 9 r9. 

30 NHS02NR®R9, NHCOR 9 or OR**; 

R 9 is phenyl, or thienyl optionally substituted with one to three 
substftuents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is C1-C6 alkyl 
optionally substituted with one to three substftuents selected from F, OH, 
OCHa OCF3 and CF3; and 

35 R 9 Is hydrogen, C1-C6 alkyl, or C3-C7 cydoalkyl each optionally 

substituted with 1 to 5 halo or 1 to 3 hydroxy; or R 8 and Ft 9 can be taken 
together to form -(CH2)nLa(CH2)s- wherein La Is C(R 2 )2, O, s(0)m or N(R2) 
where r and s are Independently 1 to 3. 
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10. A compound of claim 3 wherein: 
n is one; 
mis one; 
Wis hydrogen; 
5 Y is hydrogen or methyl; 

Xls* 50 — M N — Aiyl. 

Mls-C(0)-; 

R 50 is 4-morpholino, 4-(1-methyfpiperazlnyl), C3-C7 cycloalkyl or C1- 
10 C6 alky) each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3 and CF3; and 

Aryl is phenyl, pyridyi, thienyl, pyrimidyl or thlazolyl, each optionally 
substituted with one to three substituents individually selected from F, CI. CH3, 
OCH3, OCF3andCF3- 
15 11. A compound of claim 3 wherein: 
n and m are one; 

Y is phenyl, pyridyi, pyrimidyl, thienyl, or thlazolyl, each optionally 
substituted with one to three substituents independently selected from F, CI, 
CH3, OCH3. OCF3 and CF3; 
20 X»s-C(0)-NR 8 R9; 

R 9 is hydrogen, Ci*Ce alkyl r phenyl, thlazolyl, imldazolyl, furyl or thienyl 
each optionally substituted with one to three substituents selected from Ci, F, 
CH3, OCH3, OCF3 and CF3; end 

R 8 is hydrogen, C1-C6 alkyl, substituted Ci-Ce alkyl where the 
25 substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to3Ci-Cio alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-C6 alkyl); 
or R8 and R 9 can be taken together to form -<CH2)H-a(CH2)s- where La Is 
C{R2)2 f oxo, S(0)m or NfR 2 ), and r and a are Independently 1 to 3. 
12. A compound of claim 3 wherein Y Is hydrogen and X Is: 



.35 




wherein n and m are one and A 1 is a bond. 
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13. A compound of claim 12 wherein X is 




wherein R3a is hydrogen, F ? a, CH& OCH3, OCF3 or CF3; 

Rl 2 is hydrogen, F, a, CH3, OCH3, OCF3 or CF3; 

R&& is hydrogen, Ci*Cs *lkyl optionally substituted with one to three 
20 halogens; or phenyl optionally substituted with one to three substituents 
independently selected from halogen, CH3, OCH3, OCF3, CF3 and Ci-Ca 
aikyf aryl; and 

Rbb is hydrogen, C1-C8 alkyl, optionally substituted with one to three 
substituents Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
25 C3-C8 cydoalkyl; phenyl optionally substituted with one to three substituents 
independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-C1-C8 alkyl; 
or -S-C vCb alky). 

14. A compound of claim 13 wherein 

G, H 1 , 1 and J are carbon. 
30 15. A compound of claim 13 wherein 

G is nitrogen; and 

H 1 , 1 and J are carbon. 

16. A compound of claim 1 3 wherein 
Is nitrogen; and 

35 G, I and J are carbon. 

17. A oompound of claim 13 wherein 
I is nitrogen; and 

G, H 1 and J are carbon. 
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18. A compound of daim 1 3 wherein 
J is nitrogen; and 

G, H 1 and I are carbon. 

19. A compound of claim 3 wherein Z is 



R 1 



10 



T chq 

C i 3 

—CO NHCO-C — NHg 

I 

CH3 



20. A compound of daim 3 wherein Z is 
R 1 

15 f 

— CO NHCO ( N 



20 wherein each n is Independently zero or one. 

21. A compound of claim 19 wherein R 1 is 




25 

H 

22. A compound of claim 20 wherein R 1 Is 

30 




35 

23. A compound of claim 19 wherein R 1 Is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5. 1-naphthyl-CH2-. or 2-naphthyl-CH2-- 
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24. A compound of claim 20 wherein R 1 Is -CH20CH2C6H5, 
-CH2CH2CH2C6H5, 1-naphthyl-CH2-, or 2-naphthyi-CH2-. 

25. A compound of claim 5 wherein Z is 



10 26. A compound of claim 25 wherein n is one. 

27. A compound of claim 25 wherein n Is zero. 

28. A compound of claim 5 selected from the group consisting oh 
(R>-2-Amino-N-{2-(1H-^ 

dlhydro-1 H-lsoqulnollne-2-carbonyl}-ethyl}-isobutyramlde hydrochloride; 
15 (R>-2-[2-(2-Anriino-2-methy1-proplonytamino)-3-(1 H-lndol-3-yl)- 

proplonyq-l^3,4-tetrahydn>iBoquinoline-6K^Tboxyllc acid ethyiamlde 
hydrochloride; 

(R>-2H2H2-Amino-2-methy»-proplonyIamino)-3-(1 Hnndol-3-yl)* 
proplonyl}-1 ( 2 f 3 f 4-tetrahydro-jsoqulnoIine-6-carboxyUc acid phenylamide 
20 hydrochloride; 

(R)-2-Amino^-(2*(1H-lndol^ 
dihydro-1H~i$oqufnoline*2<arbonyt}^th^ hydrochloride; 

(R)-2-AmJno-N-{2-(1 H-lndoW-yI)-1 -{7-(toluene^-suHonytaniino)-3 f 4- 
dihydro-1H-isoquinoline*2Kxu1>onyl}»ethyI^ 
25 (R)-N^2^2-(2-Amlno-2^Tlfimy|-p^opionylamino)-3-(^ H-indoi-3-yO- 

propionyl}-! ^^ r 4-tetrahydro-lsoqidnolirh7-y1}-benzarnWe; 

(R)-2-Amino-N-(1 -benzy!oxymethyl-2-oxo-2-t7-(toluene-4- 
sulfony1amino)*3 t 4-dihyclro-1 H-)soqulnolln-2-yl)^yI}-isobutyramlde 
hydrochloride; and 

30 (R)-Piperidlne-4-carboxyUc acid {1 -naphthalen-2-ylmethyi-2-oxo»2*l5- 

(toluene^-su1fonytamino)-1,34ihydr^ 
hydrochloride. 

29. A compound of claim 10 which Is 

2-Amtno-N-{1 ^R)^enzyfoxymethyt-2^xo-244^heny1-propionyk 
35 am'no)-piperidin-1*yl}-ethyl}*lsobutyFamide hydrochloride or 

(R)-N-[1 H4-(Acetyl-phenyUamIno)-piperldine-1 -carbony!]-2-(1 H-lndol-3- 
yl)-€thyl]-2*amino-isobutyramide 

30. A compound of claim 1 1 selected from the group consisting of: 
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(R)-2-Amino-N-{1 -(1 H-indoI^yimethyO-2-[4-(rro 
phenyl-piperidin-1 -yJh2-oxo-ethyl}-isobutyrarnlde hydrochloride; 

2-Amlno-N41-(R)*eruyloxymethyl-2^ 
phenyl-p!peridin-1-yl]-2-oxo-ethyi}-isobutyrarnide; 
5 (R)-2-Amino-N-{1-{1 H-indol-3-ylmethyl)-2-oxo-2-I4-phenyI-4- 

(pyrroIidlne-1^Tbonyl)-piperidin^ hydrochloride; and 

(R)-1-[2-(2-Amino-2^ethyi-proplonylamino)^(1H-lrv<k)J^yl^ 
proplonyn^-phenyl-pipertdine-4-carboxyIIc acid (4-hydroxy-butyl)-amide 
hydrochloride. 

10 31 . A compound of claim 12 selected from the group oonslsflng of: 
2-Amino-N-{1-(R)-benzyloxymeth^ 
banzoimldazol-1-yl)-piperidln-1 -yQ-ethylJ-isobutyramide hydrochloride; 

2-Amlno-N-{1 -(R)-(1 H-lndol^ylmethyl}-2^xo-2H4-(2-oxo-2 f 3-dIhydro- 
benzolmldazol-1 -yl)-piperidir>-1 -yQ-ethylHsobutyramlde; 
15 (R)-2-Amino-NHH1H-lndol-3-ylm^ 
yl}-2-oxo^thyl}-lsobutyramlde hydrochloride; 

(R)-2-Amtno-NK1-(1H^ndol-3-tf^ 
yl)-piperidln-1-yl]-2-<>xo-ethylHsobutyram]de hydrochloride; 
(R>2-Amino^H1 mndoW-tf^ 
20 benzo!mldazoM-yl)-plperidlrb1-^ hydrochloride; 

(R)-2-AmirK>-N^4-(6-fluor^ .ylJ-1 . 

(1Wndol-3-ytmethyl)-2Kixo^th^ hydrochloride; 

(R)-2-Amino^HH1HHfKto^ ,2-dfhydro- 
lmldazo[4 t 5-b]pyrtdirv3-yl)-pIperi^ hydrochloride; 
25 (R)-2-Amino-NH2^4-(5K*loro-2K* 
piperidln-1-y1^1~(1H^ndol-3-y1meto^ 

(R)^2-Amino-NK1-ben20lblthiophen^ylme1hyl-2K)xo-244-(2K>xo-2,3- 
dihydro-benzoimidazoM-ylH>iperidIn-l -yll-ethyl}-lsobutyramlde hydrochloride; 
2-Amlno-N-{W5~fIuorO'1HHndd 
30 dihydro-benzoimidazoM-yl)-piperi hydrochloride; 
2-AmIno-N-{1 -{1-methyM H-lndol-3-ylmethyl)-2-oxo-2-[4-(2-oxo-2 t 3- 
dihydro-benzoimidazoM-yl)-piperidin^^ hydrochloride; 

(R)-Piperidine^-carboxylic add (1-naphthalen*2-ylmethyl*2-oxo-2*[4^2- 
phenyi-benzoimldazoM -y1)-plperidir>-l-yl]-ethyl}-amide hydrochloride; 
35 (R>^Amino4H1-(1H^ndol^ylm^ 

benzoimidazol-l -yt)*p1perldin-1 -yH-ethyl}-3-methyt-butyramide hydrochloride; 
and 
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(R)-Piperldlne-4^arboxylic acid {2-[4-{3-methyl-2-oxo-2 f 3-dihydro- 
benzolmidazol-1 -yl)-piperidin-1 -yl]-1 -naphthalen-2-ylmBthyl-2-ox(>-ethyl}- 
amlde hydrochloride. 

32. The compound of claim 1 1 which is 

5 2-Amino-N^HR)^en2yloxymethyl-2-[4-(morphonne^art»nyl^ 
phenyl-plperidin-1 -yI]-2-oxo-€thyl}-lsobutyramlde. 

33. A method for increasing levels of endogenous growth hormone In 
a human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Claim 1 . 

10 . 34. A composition useful for increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 
inert carrier and an effective amount of a compound of Claim 1. 

35. A composition useful for increasing the endogenous production 
or release of growth hormone In a human or an animal which comprises an 

15 effective amount of a compound of Claim 1 and a growth hormone 

secretagogues selected from GHRP-6, Hexarelin, GHRP-1, -growth hormone 
releasing factor (GRF), IQF-1 or IGF-2, or B-HT920. 

36. A method of treating or preventing osteoporosis which comprises 
administering to a mammal in need of such treatment or prevention an amount 

20 of a compound of claim 1 which is effective in treating or preventing 
osteoporosis. 

37. A method for treating or preventing diseases or conditions which 
may be treated or prevented by growth hormone which comprises 
administering to a mammal in need of such treatment or prevention an amount 

25 of a compound of claim 1 which te effective in promoting release of said growth 
hormone. 

38. A method tor the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
blsphosphonate compound such as alendronate, and a compound of Claim 1. 
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